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Cradle of Life) Sc&o^) e<D $)cr^^ 6c&)^ooo 6d3ou)^t fil^ca e 





. d&^tf-^"lo(dSg^pq58^ex)(Prokaryotes) 1.2-1.4 

o, "lo^So) 
(Eukaryotes) S 





tf0'e 









fi < 5od 



w$)ertfo iDtffcoo 400 
5* (Upper Silurian) < 





Oi 



e/c 




10,000 



5 s to 




. 8000 



sJl 



od 





(Biomass) (g&cn- 150ft, es^Stfs-SS 





50,000 




00 






: 












. 3000 



2000 - 1500 SoiiS* 



, (.^p. 2000 

, lisp. 2000 
^- 













5000 






- 1500-500), 

. 321-186), t 3tfg3oSj* 9 ((.^. 100-500), '3^' 
( (S.* 500-700) ^0^5 ^06^ e^SOocS s 
'3^g CSS^^^a ^'? 6 ( (1.^. 500-700) 
fc5o3 33) too saQ^oa. ^o^So^Po03 '^^p^oL^^'S^ ((.tf. 500) 






' ((.^. 1120-1330) 

' (Horticulture)! 





<2O 






8000 








( 

3000 







(Harlan 



1975) 







#orp> 

(Oryza barthii, 0. subulata), es)^ (Avena barbata, A.fatua), 
(Panicum) ae3 ^cdoqFOcSo; "^fcSore)^b (Phaseolus), GPSs*^ (Dolichqs), 

(Dioscorea), eso^oo (Allium) 3^dg^ 
o (Ficus), ^gjtfb (Pinus), v?^^ (Juglans), *>(&& 

(Citrus), 3ocr'S 8 fM5fl> ^x>^^ ^ogare^o^o; s^So (Capsicum), g 
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(Ethnobotany) 



(Harshberger, 1895) 
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o, AOss^oo: 3^63 




? ^boe:c(5, 









s?croe5C5o 633 ' 



' (Tra- 



ditional Plant Medicine)JT^5 



r (Aboriginal Botany) 
o3*-'-F ,--^s$ 




(Powers, 1874) 
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. 305" 
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2. 



(abcar*8sd 
(F/cws 
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(Mucuna 



(Commifora wigktii 



(Pentanema indicum) , 



^o (Euphorbia acauli$)&> 





#23,3 






3. 
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"Sort, . . 

11) Q_ (J OC 





koodoo 



D 0_ 



8 C5 
^56 ^5o^c^o ^"Sar* 3^0 (Oryza niv.ara)^ 

a,. 3s-o^5 ei(53 35-S e& 350 (Wild species) ^5Q n 

74 

. (a?8dT Stf^j "o^ ^o^o^o 30(2)^ 
(Manihot glaziovii)^ 3od3dC5iT 50)^3 So^creo oj:^ 5 c&od 8 
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^l^oo 35(2 (Veratrum viridi) 

>W 
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(Under utilized plants) ^SSr-dCb^o 2sOAo<S 
(Kenya) ^ 
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(Biomass) 
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(Winged Bean) 













(Psophocarpus tetragonoloba)S* 

' (Gopher Plant) e3 
(Euphorbia lathy rus) 

(Latex) 







* (ob(5c5o^5o TD^ew ^Sd-cSoo* (Gasotene Agriculture)^ 

SD<5^ooff* ^^i^ro5flptf|ej^^ (Leucaena), 
(Acacia) 
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^.Doood, 
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) (Phenolics), 
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(Isoprenoids) . 



2. 
3. 








Ketones) 




(1) 
(3) 
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1. 




(Carbohydrates) 



ss5?1 




(Calvin cycle) 














2:ln 



CH 2 O esl 






(C 5 H 10 O 4 ). 




( p oly hydroxy Aldehydes) e5o r8l pi) i^^o (Poly hydroxy 



(Saccharides) 



c^(Monosaccharides), (2) 



(Oligosaccharides), 





(Glycosidic) 




^ a- CO O< 



S) 



CSl^doo s-aS", foe$5' i 3<333 











. (Benedicts) 





(Monosaccharides) 



(Trioses-.SoJ'c^o), ^3^^ooo (Tetroses-^ootfo) , 
(Pentoses-coc^o), "l^^^ooo (Hexoses-eftfo), "tJ'^looo (Heptoses-^)(^o), 





, 

CO CSc'VSO c -o^o 







(Galactose), Sj'S^ (Mannose) so 

(Xylose), 





1 . -tfg^tf efo^.S 5 ^ (Sugar Alcohols) : <^3^~(Mannitol), 

(Glycerol). 
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2. *3<5T?3f es&noo (Aldonic Acids) : D 
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3. o^oJ'S e*&GO (Uronic Acids) : 




(Oligo saccharides) 



(Connecting links) 





Penta)] 
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1. (2p"3oO (Disaccharides) : 

0- Q- CO V 



^0 (Maltose), Ib^^cBcr^o (Cellobiose) , er>|yO (Lactose), 
(Sucrose), ^S*S^o (Trehalose), ^><3r% (Melibiose) 



2. [C5p"3o (Trisaccharides) : 0*^5^ (Raffmose), 3c&S^(Gehtianose). 

\0-_ 0-. ' oJv 



3 . Q (&3pc3 <o (Tetrasaccharides) : ^Sr^ ( Stachyose) 



4 . Ibo &Jdpc3 oO (Pentasaccharides) : ^c^^Jo ( Verbascose) 

g^gqb ^^^^orr 0(^0 (Cane sugar), Srffi (Maltose), 
Melibiose) 

' 











(Blue Green) , 
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al-l ^ooco^S* OCTCXO. 3^^), Ib^eocSJ^o, ^odSc^do (Starch), 

1^0 *> "^ 

(Cellulose) o 
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(Glycogen); 
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(Cellobiase) 
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ethyl) efe 33g5( Methyl ester) 
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eo 
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(Pectinmethyl esterases), 
(Pectic glycosidases) es^ "3oo 



(Pectic acids) 

> J 

o ( Pectin esterases) 

^ y 

(Polygalacturonases)efe 




(Middle lamella) S^ 



(Matrix) IT ^5o, 
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2. LS&ex) (Proteins) 





ex>( Compounds) 
3<5<jpax>. gso^o^S^, ~2a^)_&^ gsSfi 33$ 

trf k> C^ 
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(Constituent) . 
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80% 




fixation) 



(Asymbiotic fixation), 
j8&5o (Associative symbiosis ) <3o<t5 



(Symbiotic 
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N, + 8H++6 elec -^ 2 NH 



3 0*^0 S^ 
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n\ / 
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CO 



a- OL. 



CO 



mRNA 






(Primary), 



(Secondary), 





(Quaternary) 00006^ 





proteins), 
proteins) 




o (Conjugated proteins), 



(Tertiary), 
(Simple 
(Derived 











(Protamines), 



(Histones)^ 



V. CO 





(Prosthetic) 




3. 

7. 




4. 




ef>3:- 1. 
5. 




2. 





6. 















$ (Muco-polysaccharides)^.^ 5 ; 
(Gly co proteins )/T^J-; 
(Phosphoproteins)7?ar; - 

(Chromo-protein) 




e>3oo 




( Prosthetic) 
(Metal) 





(^^(Metallo protein )n*c&r* 



(Deformation) 







3. co& (Lipids) 






1. ^^vT ^ e^ ^tftf' Sl-iC^ (Simple Lipids) 

2. ^O. &< (Complex Lipids) 





a) <3&y$ooo (Terpenes) b) cr^ (Sterols)n 
a) 






_ 

CT 

(isopentenyl pyrophosphate) ^ ^bo^J^^cydo 35pooog 

. 5 




1 . lJ'3oG6yj (Hemiterpenes) 



2. ^vrS<S6^ooo (Monoterpenes) ^C5 : 



3. !3cOk-$36ySoex) (Sesquiterpenes) 



4. SGd^ooo (Diterpenes) 

o-oJ \ f j 



ro 






, 8 
(Polyterpenes)S^ 
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o(Fatty acids) ^od^. esod ^^oe5f, JoOf, B^Sf, 1)51 




A (Acetyl CoA) 

"30^6^31" es^o (Mevalonic acid) 833^_oo<S>. 
(Decarboxylation) , ^^^A^(Deliydrogenation) , ATP 
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(Farnesol pyrophosphate) 





b) 



(Sterols) 



(Steroid hormones), 



(Steroid alkaloids) , Jbo D coo<S' 
(Sterols), 3to^)o<S"-D (Vitamin-D)-s|^^ 







^ 




^o^rooo. 



iTcoeo 




co 
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27 
(Veratrum) 

/ 



(Solatium) 



^ 

U 



CO 



to 







(Carotenes) 
^ot^ooo. as-c^^Xanthophyll) 



40 




(Gibberellins)- 



(Gibbane) 




(Euphorbiaceae) 

C5ocJ (Beveabrasiliem) 

5 




(Asclepiadaceae) 
(Latex) 

(Rubber) 







(Guttapercha) 



(Small chain) 



2. 




(Complex lipids): 



1 . 
2. 
3. 
4. 




(Acylglycerols) 




(Phospho glycerides) 




(Sphingo lipids) 



(Waxes) 
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(Unsaturated) 




(Neutral) 




C*7 






serne 



ine), 



. 5 t5 



(Fatty acids 




eic3o$o<toorr 







(Saturated), 5^ 
(C H O ), 

viesi^/' 

(C 14 H 2g O 2 ), 









(Phosphoglycerides) : 

(Glycerol phosphotides) 












ethanol amine) , 

X^ 

(Phosphotidyl 

e5oi>^>f (Amphipathic) e 
0^00 (Polar heads) 







(Sphingolipids): 










^ooc^cdbo 



(Phospholip ids) 



sj3 




osphotidyl 

J / 



(Polar lipids) 
(Nonpolar tails) 





(Phytosphingosine) 
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(Glucocerebroside) 



4."3o^5o (Waxes) : 





. 24-36 








(Simnwndsia califormica ) 










(Secondary Metabolites of Plants) 

















(1979) 



oo 







(Chromatography), 
Zr* 3 (Mass Spectroscopy), 
Magnetic Resonance Spectroscopy), 





(Bonner & Peach- 1950) 



















(Adaptability) 

(Electrophoresis) , 

(Nuclear 
(Tissue Culture) 
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(Sachs-1882) -. 





^, "S&&, G&Y&. ^Ss6yl)"5ood5S,3 ct 3N53o a o 3 ao "(Waste Products) 

CD' co 1 oJ co' <J r*5 a z>5 CD ^ ' 




3.lD$5"(Pfeffer-1897) 







S\^ J \. C*2 

(Conjugates)^ 



' Scrcgeo" (Excretory Products) 
0' (End Products )n 




(Bonner & Galston - 1950) 

eo 



Scb 5^c5*3 si^^cdb^^oc^ ^dL^to-^ooo^dtSDS, srt53"lr;3&' (Higy 
Ways) ^Oc^^g^o' 1 (By 








(Isolate) 8s5f\o6. 





6. oo^S" &><& 6000 (Luckner et al-1977) : 











(Semipermeable unidirectional membranes) 











(Shikkimic 



relii 






(Cyanogenic compounds) 

^* * 



(1973), 






235Ao). 





(lllici 



cum 






^cc&oo 












e)^ 
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(Tryptophane) oo; e>3oS^&|3<3 e$3S (Arginine) , e^B^S" (Omithine) , 

(Leusine), "S&^ (Valine)oo 





o (Phylogeny), 



(Ecological adaptability) 



(Chemotaxonomy) 




o (Nicotinic acid) . - 




^( Conjugation) 




. 5ax>5"3o3g) r .o&)lD 

(J cu. 










s-a^, 











r figttofc 
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io, 25^0^1^)0, 




A 




(Evolutionaiy Biology) , 




(Species) 

(Predators) 







eo 






(Bell- 1978) ^ ^^gc^o^oo^o^ 5 850^0^)06^ 



$T B 3ocp<&. "^"^or^S ^^5 (Mimosa pudica)^ 






Scjo/r ^oo()^^ ^(Scdo 23ot3^f eso (Gentisic 
acid) <^ood 6^)^J2o^ !Di)cS^^ ^c^^?be5"( Apioruranosyl) 

S)t5o3 csdS" <^<SJ^cxos^ (Urtica dioica) 

^-^eo eo \ x 

9 cDi5^"^S^ (Acetyl choline), 
(5-Hydroxytryptamine)oo 

(Tragia involucrata) "^oS^ $Q^I"e5^o (Formic acid) 

(Phenolic compounds) "3o)%o^o 
5*S3fe5^o (Chlorogenic acid), 

(Caffeic acid) , IsfibSi" e?^o (Ferulic acid) , ^^o^P'o^f <ybo (Catechuic 
acid) 








t J 



(Avenacin), "5 8^) 435 (Quercitin), ~*3&S (Cyanadin), 
(Floridzin) esS 7^ e ^ooD<^(Glycosides) 

^SA^cco. "o^ ^tfSb 3a^76e53 

(Oleandrin) 




., h , *k 

,; .",' ,. M " ' * <" 



Ic^CS (Metamorphosis) 

IW 

st.,=9, ^c**\^ (Seneciojacobea) 




<W^ '^^ H 



V "Mil.**"* J* !** *** " * |W " *^ ''tM^ , ' I ^** - | =i. 

Wr t^ ^-^ J >^^*i 

Jta< W J 



."~- --J (Anthocyanins), ^5^^ (Flavones), CD^^S^^So (lsoflavon.es) 
:'.;:!; \Carotenoids) 

' 





, IB "' J , -"-()P~ *f , t n, ,f ,&" ^ ^ ^ ^ 

.'*. ^' ,^,^W V- tip- W >^ irt ^J- O'w -^M- , 




cyjo" ,53) 




">+t 
^ J,, 



(Allelopathy) 
j_- (Plant communities) & (S^gajS-aa^ej^^SS (dominance) 

(Juglans 





Cs-SS 



!, ' , "^S"*' \ '^E **i" B "**V ^^. C** ^ 

WV M, ^, ' ^_ t, _ ' ^ 





O 

a j* 



w is 
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1. 22rtbtfo (Gums) 

co v ' 








S^S^ooo, 
Q 





(Acacia) ss^exi , es^rrof:) (Astragalus), 

(Albizzia), zr>i7>S3S3* (Bauhinia), ^e^Sc^J^ (Caesalpinia) , 
(Ceratomia), b^^S^Sd^bo (Pithecolobium)<s ;&o) sS^dbco o)^ 
^s^(^3cO (Anacardiaceae) J H D o|S^fc> (Combretaceae), SoSc^ob (Meliaceae), 
(Rosaceae), dr^So (Rutaceae) 




e>aSf '(Gum Arabic), '^S (prrs^o^ (Gum 
Tragacanth) oo 

Or? 





1 . -&s Ao $3~&lr cO (Aegle marmelos) 

2. tsS^g^ctfo ??!" (Albizzia lebbeck) 

3. e3. ^(S^d'tS^^o ("A odorotissima) 

4. e5. \^f^6 (A. procera) 

5. e3.|^e?y 4. stipulata) 

6. <0oo^t3^o "Sooosr ^.^ (Aleurites moluccana) 

7 . e>S A ^)1o 7 t3 ^ d5cr (Anogeissus latifolia) ^ o 

8 . ar ir 9 3 c&r (Bauhinia) 

9. ews^Soi^o ZFjSS (Buchanania lanzan) 

10. 9 ^(3er oon ^ (Cedrela toona) )o^o?o 

1 1 . ^6^ge7<5" ^C^SSd^vT (CMoroxylon swietenia) 
12 . 3o^3\ 629cL5cr (Delonix regia) 

^^H ^M^ f^ dh 

1 3 . -&s 8(5x3^3 o (cscO CPS^E^ a (3^ (Elaeodendron roxburghii) ^er 1 ^OtO 
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14. 



(Feronla acidissinta) 



15. 



16. 



1 8 . 




17. 5^ o d c&r^o 



^5vTo ^ 



(Mangifera indica) 



t3 (Spondias acuminata) 



*. mangifera) 







1 9 . 



20. 



2 





(Prosopis spicigera) 



(Sesbania grandiflom) 



21. S 0^3 8 c&T* 23-^000 (Terminalia sps) 



2. eecStfg (Azadirachta) 




1. 



2. 





300^. 



00 



&>c>3 s^^ooc? 




^oo-S 



(Carrageenan) 




3. 



4. 




5 ilSi (Carbo seed gum) , 




rtS> 50af (Gum Arabic), 




0-0 



(Guar gum) 



(Larch gum) 



ic gums) 



cv 




j . tOS S 
eo 



#<35cr>tfo 





^CG^GO, 




(Core) 1-3, 1-6 



^a-Arabinofuranosyl), D- 







^od, 



-DGalactan) 



(D-Glucopyranuronosyl) , 

* 
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(a-Rhamnopyranosyl) 






(D-Manose), 

D-g5^o (D-Xylose) , a-^^o (a-Fucose), D-^ej*g5*3f ^o (D-Galacturonic 
acid), 3-0 Sog^a^r ^ s5^l2^&"^o<3r3cyge3o ^^oo (rSrac3 o &. 




(Constituents) 







1 , e>a D S5" 6 tfej nD sS' (Arabinogalactan) 

(Galacturunorhamnan) 




3o(^S:o (Conjugated with water soluble resin) 
,2,3 












, "3 
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e902)f (Gum Arabic) : 



aBrtf (Acacia Senegal) 




. 200 



eo 






60^06. 633 



, 

CO' 




(Chewing gum), 



(Carobgum) : 



(Ceratonia siliqua) 



(Thickener), ^ (Cheese) 
3 . $3 ^ S) (Ghatti Gum ) : 



(Anogeissus latifolia 
(Ghattic acid) ' 



(GuarGuar) 



tetragonolobus) 





. 633 




5. Wdfo rt^o (Karaya Gum) : 





'^af (Sausages) o 
(Cosmetics) 





(Tragacanth Gum): 



s . aj&tfx>0< 



^ 
^0 p- 










2f - 



SgcRfc 
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(Resins) 










^od 



cavities), 



ic acids) , 3g^ (Esters) , 



(Glycosides) , 








(Alcohols) 
(lysigenous 



(Schizogenous cavities) 












(Capline resins) 
(Kala Damar) 










commute) 



1. SesSo^S 



(True Resins) 



2 . L S <3vT> 3 23^ ( Oleo Resins ) 







(Elimi) 





(Damar gum) 
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SOft &3, ^&3 febocr 




(X 




2. 

(Balsam) 



(Oleo Resins): 











' (Gum resins 

(Bdeletttom), fiKS* (Gigal) 

(Shukrulushr) 



( 'Ferula assafetida) 

oo8J-<^(Luban). s 





(Canada Balsam) 
(Abies balsamina) ,3ooO 



(Turpentine) 




excelsa) 5 B C 



(Birja), EP^&Scr (BakharBiija) 

(Pinus longifolia) <^od O^OOD. tyS" tfsSS 

(Cedrus deodora) , 
o (Dry distillation) 
(Rgerardiana) , Tb{5 





cxi 



;os:5"(Amber) 




(Pinus succinifera 
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StO^O :-sp 
catechu), 



(Lac,Shellac) 



(Lacciferlacca) 

(Coccidae) 



(Coccus lacca) 



(Buteafrndosa), 
(ZizypJws jujuba) 






(Fi 



cus 




(Ficus religiosa) , 
(Feroniaelephantum), 

(Erythrina indica) , ^jScp ^Qeprr 1 (Schleichera trijuga) , 
nga dulcis), e5S*?ootfJ' Sfi^tSs' (Acacia nilotica) 



, 

GO 



>. erS^Bifcogo 
(Larvae) "So 
oo (Proboscis) c 



ory 




(Encrustation) 





-jo 
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? fiT 5 

r W 

4 ^i*"* 

20-30 Sci 

*''* A, V r-r o - ^ 



- U? S" 25^00 i>-s""I' 






( Rangeeni 



2 




3. 

to^c&^^SPSd^ 





( Kusumi ) 




ICJSTCC 



J^-Oo* (Schleichera), 



15,655 



14 




6,580 



(Scratch), 



lac) ec 



o-O 



(Namkum)^ " 



C en crustation) 




35^ bF er-f 




6ac33-n-SS 



ftfiff* 



. (Seedlac) 



3-10% go** 



fl*r^^ 



(Washedlac) 

erf 






arnet l ac)> 




(Shellac), 
(Dewed lac) 




ft 



(Stick lac) & cj-f ( Gree, 



(Button lac), 










> ( C i 5 H 30 3 )e 
tional distillation 
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6 



2 



2. 



3. 



4. 



5. 
6. 



7. 



8. 



9. 




7 ) (75 

(Lacollic lactose ) oo &3<3Qx>. 'fcf er-f' &>oO 
SN (Shellac wax) e*3 3 6tfj^o (By product) 







eo 





^oo-S 




o)C5o^), 



6orboo 






cJ6"(Laquer), 




tfotfoff* 





(ammunition) 








^o(LaccaicAcid), 









3 




62x537 A&>. 




t:^ 







(Sealing wax), 







, ^8^5^"(Rubberization) 
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4. &K5 tfS" (Agar Agar) 

. 5*5*! 






(Rhodophyceae), ^ 












r 

(Irish Moss) es3 d-q-tfraon- ^33-063 91*0^ 

v 

(Chonduscrispus), 

(Gelidiumpulchellum),^. 

(G. Iatifoli 

. cartillagineum),~ft. 

(C. arborescens), T\.&r$&&tiQ (G. nudiform)v 
(Ahnfddia flicate) , t^^O 35*^ (Phyllophora nervosa)v&*o3\ 

(Furcellariafastigiata)$jo> 








CO 



, 

SO 

(Gelatinous matte 

x 



CwO V. V. CO 



CX 



(Shreds), 
(Agar 



(anhydrous) 3,6 

v J / ' 



, 

(2O SO 



tweM. ,<JC'w 
at 1 -* 





(Carrageenans) D- 
(Agaroids) D,L- 






(Chian grass) ^g "fpo&ooese K" esS 



, t 







a. 



E (Medium) 



_o 
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5. 







(Algin) 






. (SSo^off 6 





(Macrocystis pyriformis) 








(Ascophyllum nodosum), 

(Laminaria digitata)^) 



(Laminaria cloustoni), 



.s)fi 



33C) oDSo^TTo 



P. 
.0. 










So 




(Alginic 




a- 




1-4 



S^ 







6. 




(Alkaloids) 












asic Alkaline) 
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1 8033 



(Narcotine) 
(Sertuerner) 

(Pelleteier), 




1886^ 



(Caventon) 

(Caniine) c^ 



v. 



iScdDs;^ (Physiological activities) 




2, 



3. 



4. ^ 



|jd 5 



5. 



'kaloMs) esfi 



i cancer) rb 
(S5g2(ii) . 1 ) . e&i 






(Precursors) 







ooo. 




















(Pseudo- 
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2. 



3. 





5. 



6. 








3 




Food Products 



1 0,000 





















. 5.3 r& a *ow 



t.t tfgorr ^o^ox. to. 











A 



> 

~ 









and Condiments 
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1 . 




(Cereals): 3B, 




o<!>ooc3o 33 








, Sgoo, 



Aoeso 




2. obob'OCO (Pulses) : 



*^^F 



(Minor cereals or Millets) rr 




3. 



(Oil seeds) : 




(Palmitic) , 









4. 





tial 









(Hydrocarbons) 



(Caproic) , S5*Sf (Linoleic) 











(Spices and Condiments) : sp 



(Essen- 




(.V 
1, 




(Food Grains) 



e^tforr 




. 
'"* M ** **** 




(Slb 



CT^ *. ' ~ w;" 

tsrecisv! tew 1 w^''^-^ fl LJJoJU. CJ 

CQ 



, 8^6 



J (Ceres) 



H ; 



(* &Ar (CwJafTOfw.'CS ^__ ^ 

, V1 , ___ 




"* ^, lx - i ' 1 

,._,!.... t, .J* ' ',. 




' ( Cereals) es^ 




(Millets) <s3S3$&5db. (g&on- (330*505*3^8^.3 
gftoesearto crs^oa (Cereals) 





i) lag es^CJg-^ew (Major cereals) : 3Q, 




(Minor cereals or Millets) : 
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1. 6 ( sJ3sJ* 

V a 



, 23Sc", 




(Origin) : 





b (Distribution) : 








Sbtoooeoo 






6^00, 













25 



(Oryza sativa) , z.. 



23 23-^oao a^oTT (Wild species) 
(O. glaberrima) 





ses^ 




5000 



6^000. 

(javanica) 



( sub-species 





(External Morphology) : 





(Root system) 



1600 



Aft ' 






(Shoot system) : $$&x?o&o 



u: (Tillers) 






i Leaves): ^ 



(slit) 5 s 



* !' . ' V 

" "*' 'Vf VI 

, m * , ' i it J- 4i l4 



* * *- V 



(Inflorescence) 



"s 1 *^^ 



t Flower) : -gs&sa 



; ^ w ^ 

twAtflWt 



o (Lower glume) 



Lemma }S^ ^-c (Valve) 
-'^ (bract) -I si: 



,1.5-2.5"?DO.5D. 





^O^TOCO. 



(Rachilla) 



glume) , 



n Ul t - ';, 

**"' 



oa^Sd^(Lower palea) 
^^o*DaD^ecJST' (palea) 

j 

(Upper palea) 





F 3 .< fa . 
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\ 







1 

i 






B. 



2. 



A. 



c 



2. 





S*>cr9 (Androecium) 




i 




(Gynoecium) : 





(Pollination) : 




(Fruit) : sJl 




.ssSc (Caryopsis) 



30 



44.2 



40^0 




&83&53o 





33 




CO 












4 
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, 70- 1 4( 



5OO 




1. S^Pex) i3oo ,^db^oci (Seed beds) 



2. ^e<co ("SooSex) ^ioOo - Transplanting) 



3. ^ex>^) Sct5oOo (Weeding) 



4. ^^ew (Harvesting) 



(Thrashing) 




40-50 



NPK 




eo 
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(Transplantation): 

w'Sfo ibgon- ioo-8. 3^o^) yfootSStoo^ ^^S* Sob, 
20X10 Tx>. So. i<So*2 ^S^^ 

10.lso.2to. 



3 . ^do^ex>: 3eaotJ&l^g&& SO^oO 100 
20-40 6"* oo, ^CTlxc&o <Ddb$) 20-40 



4. c3)&C!5o*00 (Weeding): 



52 




A. 





B. 



K 



5. ^^00 (Harvesting): ^6^ ^o^o 33owtfo-<5tfo&tfo ^e^, tfl) 

120 



10- 



6. ^rQ (Thrashing): &3)^ cy^o fcrTT 3 cDod^ dcr^tf ^o^j-do 30-40 




^05 










5 Sjots ^) &o3 7Vi 
cDSfy.3 5Tb^d 10)00:^6^ I 

















(Long varieties) 
.T.U.-l 1 2, 3,4,5, 6,10, 11,14,21 



SLO-1,2,3,4,5,6,7,8,9,10, 11, 12,13,14,15, 17, 18. 

65-00 : ADT-27, HR-19, HR-67, MTU-9, 15,20, PLA-l.SLO-12,16, 19 

: MTU- 1,7, 18 




: MTU-1 



r 




(Genetic characters) 









(High yielding dwarf varieties) 
-1 (TaichungNative-l)S*&, Q^( Taiwan) 

8sc&, SdSj , IR-8 , eSg), SS 

*> OC Ctt 





,30 6s-oo : 





a- 

r o-64, MTU- 7074, S^c^, ^oocs, ^^0^0 tbi^oo, RGL-253 
AKP-70-73, MTU-9992, er<SS SSSyO, 3^, MTU-1001 





.- 540 



MTU-9993, RGL-2539, 



, MTU-4870, 0-8, 



>,'0?,MTU-9991 > 9993, 62 

3626, ^_ s , IR-36, RGL-2539,3169, 





e , 




W.G.L.-14377, 18011, 18015 
CSR 13, 



5* 



IR-64, 






so 


1. ^o^^Q(BPT5204) 


150 


5.5 


2. S23c&&>&rQ (MTU 4407) 

\ / 

3v/ f Trt T^t ^T" 1 *^1 \ 
"NlQ^ 1 ^^^^ 1 ML 1^ 1^ 1 ft 


140 
140 


5.5 
6.7 


4. -SoSyt 


135 


6 


5. 3(230 (MTU 5249) 


150 
160 


6 
6 


7. |3sf(R.P.4-14) 


135 


7.5 


19965"^ SdSoCSo5bi5 iJsoo : 






1. ^^o^oo(R.G.L.-2537 


) 155 


6 


2. 3Soo<5 (RGL-2538) 

3. #tfrf(NLR- 30491) 

4. (ySd(NLR-33359) 


140 
125 
115 


5.5 
5-6 
5-6 


5. d5d(NLR-33057) 


120-125 


5-6.5 


6. ^(NLR-33365) 


160 


5.5-6 


7. ~l(WGL-3943) 


120-125 


5.5-6 


8. S^(WGL-3825) 


130-135 


5-5.5 


9. ,o^^o, (R DR-763) 


120-125 


5-5.5 


1 . APHR- 1 (MTU HR 2003 ) 
2. APHR-2 (MTU HR 2008 ) 
3. DRRH - 1 , 2 dsoo 


130-135 
120 
120 


7.8 
7.5-8 
7.5 
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1) i>odScyoex> 

' O 




2) 

3) "5500 
4) 



6) 
7) 

8) 

/ 

( 1 ) 



(2) 
3 



CO 



(4) 
( 5 ) 



(6) 



(7) 
(8) 



(9) 306" 5 



(100 

72.0% 

8% 

0.6% 

0.8-1% 

1.6% 

2.8% 

0.6% 



3ocgGo 




CO 



( CP^O) SOOD SIJT? ^53) 

(Bran oil) 



(CFTRI) 



-S-e 






, 

so 



' (BeriBeri) 

\ / 



(Bran) 
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A) 

1. s^odSo 




2. 



3. 



4. 



co 




1 . 




2. 






1.6 




20 



2. 2. So. ). 



S^ooo: 









afi ' 

" 





, lO.ao-). 



esSo Doc^o Srtboo: 36 ; 





256^ 



o 










es^oo 



1.6 



n 




1.6 So. I) 








. 5*0^ 



1 ^ 
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, MTV 9992 



S-erS fc s-5?actfoSb 




Do. I). rSjS^&r 2 SD. 6. 





4. 

S)t5S 1.6 So. S.'^PS 6 ^^ 6 ^ fe Sirr^oo 50% 

\_ V. 








2. 











(Millets) 




( Great millet) 











1000^)0. 



(Drought resistance) 




CO 




1. <3tfog<3 ^SS^rfs^oo (Loose Panicle type) 



2. ^J-cr C^S'oo (Dura type) 







^) ' Aoss 8"<ex5 J (Grain Sorghums) 





1-4 








^> (Root system): e^d)3<3b ^3g, r^'3^) sS^Do I tfft5n 

(Stilt Roots) 






(Shoot System) : s a o^o SCT'dbiT, rbo^orv 3 , 



(Leaves) : Sj3 ^stfo5"* 6-10 



dsoaoopa 





(Inflorescence) : "S)ggo (Panicle) 

opg^rr^ ^^a^o^ooo. SDCSsT'^oS^ o^Doft C5so 
(Panicles) ^^ooo. 





, 30-60Tbo.So. 






3 i. 



1 . 



B. 



2. 




B 






1 . 
D. 



( 



i 



. eoar*oE.eo<sr > o-e<&rtf 1. 

c5 
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(Flower) : 



(Spikelet). 



e5o 





e5o 




( Lemma or Valve ) 

(Awn) 








(Perianth)rr 3 



: 3f3o*ex> 





(Caryopsis). 




0b;_an'3ooiS B oo B or 

CT <SO\. 




. SCJoT: 
















80 



80 



'., "Si 



:r^: ISO-lSOS^oSo ,l^5dsex> 100-120 5"* 33>oo 

Fs> 5^oo 



oc 



""""* ". M 

.( w 



1-*,' w CX 




^ i im* '*n'"'* tt- '!** ** ffl j ^, 



w w*. ovs, . ^ 



-_ _, ( Annuals "J/r^J" , 2 _, 

>X v ' ' oOl 

(Sweet Sorghum), 
^jrain^rachuml.!rr>^2 fc 'gS> (Grass Sorghum) ^te^So^SSrp 3 (Broom Com) 




(Sorghum 

"toft #M*- (^ \ *-? 





(Sorgos): 





^ (Sorghum cernuum var.globosa) 
^ (Sorghum durra var. mediocre) 
V (Sorghum subglabrescens var.irugiforme) 
^ (Sorghum durra var.coimbatoricum) 
V (Sarghum dochna var.irrunghi) 
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(CSH-5) 





(Courtesy ICAR. New Delhi) 



CSH-1 
CSH-5 
CSH-6,13 
CSH-9 

CSV-12,13 
CSV- 14 
CSV- 15 



3. 5co 



Q_ 
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2. 



5. 








3. ^C5^2T (Sorgos)^ooO 







306"* 



<> 

70-75% S 6 - 10% 



*t F* r^\ f 

2G/ a> ^oOTPio-i^ _ I i 7n 

/O $J fv fcs.5 siAJ J- ^ ' w 

0.4% sp^eo - 0.28% 

oi. ew 

0. 06% ^^ado - 1.5% 










2 . Ss. S). Sc^S BSoKpSrS, 33o 6 d&)eST ) 



3 





4. ^otod^cpd 3oAS)^S eSbeo, s^oc^o^o^^ dotoo^o e'J-Do 2000 
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1. 



3-4 

<2O CO 







So. ). 














3 V 

ob ob"sp 5 o3gX> (Pulses or Legumes) 




20-30 










igeon pea - Red gram) 
^Sc (Chick pea - Bengal gram) 
Do^^Sxico (Mungo - Black gram) 

(Green gram) 

d (Small green gram) 
!&&33$K (Ground nuts) 



fc 



(Pea) 



J (Common bean) 
(Horse gram) 
3Pcfir > O5o<3o(Soyabean) 












l ^o(i5^ 





^ 



Cajanus cajan 
Cicer arietlnum 

Vign a mungo 
F/^/ia trilobata 

Vigna radiata 
Arachis hypogea 
Pisum sativum 

Dolichos lab lab 

Dolichos uniflorus 

Glycine max 



1 










(Symbiosis) 






D/ 







. 633 !DC&><S" L esS), 
SoSSS^. 





(Egyptian tombs of Twelth dynasty 

u - ^ 

- 2200-24 B. 








2&>o3 3 So. 



oJ LJ. 





63 ^Sb zrJdcSSiSj zwdlato (Bacterial nodules) 
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5. 




BjScy tfg^oo, 5 T> Sbj r oS fi "l^cfix)do7i 
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3[tftfOOO (Sh 
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R.G.72,97,37,434,476,56; PDM-l,ST-l,Hy3-C(AP), VIJAPUR-46, GUJARAT, 148 
GWALIOR-3,Hyd.CROSS-86(MP);S.A-l(Tamilanadu); C-l 1,148,7.84, K.I 32,Tui 
Hyderabad, Cross - 86 (M.P); S A.-l (Tamilanadu);C-l 1,148,7.84, K.. 132, Tur,Hyderaba 
(Maharastra);C-21,Thogaril55-016,TJ3-lJ.S24(Kamataka);T,17J.105JJ^T.2lJ 

(UP); B-7 (West Bengal). 






ro 









. +30Q 





(Courtesy : ICRISAT, Hyderabad) 









e> 

NPK a-S 



<2O 

6-9 




500- 800 
1 500 - 2000 



(LRG-30) , ST-1 (C-l l),PRG-100,PDM-l,MRG-66, &$ (ICPL-84031) ICPL 
332 (o^C!5o) , ICPL-87119,ICP-87,ICPL-85063, 5J-C3o8 (ICP-8863). 

3C,T 2] ,PDM-1,B.D-1. 

. 3% 







1 . 3<iSS (Dry method) 2 . $&& (Wetmethod) 

1 . 





2 

(45 1^0^0^2.5 





eo 1 



72 




2. 



4. 
5, 



6. 





- 22% s-Sc&o - 0.70% 

OsX 

-1-596 *So -0.60% 

-3.5% | - 300to6eo 

-1.5% 













(S^ 
(Soil erosion) 








1 . sc8afirog^)tfaa (Plume moth): 

^o&>^7^oa. 63 

2. 33. fe. 





2. S^tfcaSb cDofi*^. 3o. I) 




c-j 
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1. S-otf o iofia ,: ,0 rfadfoft erf o 050. 3500. 

- 




oar"Q)&&5lr > > 

2. 

63 totfnSo 

3. 

















^ 








-^330^. S 











. (Chowdhuryetall970) .^te^S 7856 
5,366 DoScdbSto^oQ^eocS^oa. 633 

, &o\$\S&$' t 
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> 

* 







' -^ 
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50-60 loo. So. 



SO 



4 

w \P/* 




(Bacterial nodules) 



(Symbiosis) 




ksrotftfc, 













(Calyx): 






(Corolla): 







^(Descendingly imbricate) ^ 
(Androecium) : *bo- S&oO 10 




^ (9-rl '" 

i y T A /5 




(Gynoecium): .0^00 



76 



(Fruit) : QpCrC55r$e;o , Sdsyeff 5 e>o&>(S)<3o 






S. 



O 



*, 




130-1 505^ 





-> , " t i->-\TT f, , 
* '. uJwvAj SJ. 



<-. - 



,: J.= SS-^eff- 40-50 












wnollea , 

^ SO S ~^ 
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C-30,Gulab,E.B-28,Ujjain-2,21,24,Co-l,Kodale-2,3,R.S- 



iA C^ 

10 s 

1 v 



oi 



Be, G, 482 




-^cJgo"ioo(ICRISAT, Hyderabad) 



1 . 
2. 



food 



4. 
5 . 
6. 
7 . 
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8. 



oJSD A * 



ex 




1. 



2. 





-17% 

-2.5% 

-3.3% 

- 4.6% 

-50% 

-20% 

-2% 

cO, 

-3% 



-o -0.01% 

lO.Vit-C -0,3% 

11. ^S -300lo6co. 




vvS 3- 

3- - - _ _...._. _ -_ _ _ . _ . 

-a Ot 





%**% 





< 3^ 
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(Oil seeds) 



<3oo3 






(Vegetable oils) 







chemical formula) 



A8s"3o e^ooo 

n Q co 




simple 



CHjCOOR, * 



CH 2 COOR 2 



CH 2 COOR 



R,,R 2 ,R 3 oo 

' 






(Non drying oils): 



)) 





, 5Q 



^ST"3eX) (Partly drying oils) : ^ a7*"3en"S> 
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(Linseed oil). 



&) 




~>~, 



P ***>Q<c*-* 

6 ii V* ^M M^W 



(L_^[ 



(Drying oils) : ^86*1x2*1 



CO' 





, 3'c^r-c (Lubricant) 
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x" -c-=3 o , i> 

*<-^ r J t I C Su w pJ 




2. 
3. 













(Arachis) $zr&&* 15 









dSl^ca 

^o^5^o^ 153 
si a 








(External Morpholgy) : 




si a ^a^odoi^o^o^zssooa 40 ibo. So. 



-a a 





(Runner varieties) 

v 

(Bacterial nodules) 
CP(S?D*er (Rhizobium radidcola) 







" 



(Nitrogen fixation) ^oCT&. ^ ^Stfg&a 3J33o (Symbiosis). 
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A 



c. 



3 (Hi). 1. 




D . 





_ e 








(Rachis) 











, e>T5ocSx)g 

(Papilionaceous) ^gjSS^^oCTox). e>o^&e9tf^3^o^^aOS d^8so( standard) 
&y3S^S (vexillum) ^^),"3odot5S 8j^o^Go( wings) esS, dlj r 5'3odo^S) ^exc 
(keels) e$!b e)o^TC5o. ^Sgc^ 3^oo e5^5^^^ ^o(S"l^" (Descendingly imbricate) 





10 ^OCTCXO bJfeotfSo . e.g.g "l^btfo 
8 







(Geocarpy) 

x> (Cleistogamous flowers) 





efo 



84 




50 <&o3 125 Ibo.So. 



(Gynophore) 




13.1 



45 




dii 



. 33ol7g<fc& ac^o-tfoff* 120 



3 

30x10 TjoSfc. ^on^, S)t5 
22.5x101:0^. JdOTar- syoS. rfilsg6rtrt3feo& Scpcytf grtfboeff* 3 Oxl 

&off* 30x1 O 
10 io^e 3&$ acba, 20, 40, 50 





20 _ 25 ^^ ^ Q ^^ ^ 

45 &oO 90 



ge Sj 






(Harvesting): 

&oja<A 









1200-1600 Sffe 

1000-1200 






(Bunch type) : 36 30 -40 Tbo. 2to afc!5&fo&oB. s^s - 




.,-* * 



1 000 - 1 200 SS^o s^c&oo SS&'ooo. s^cdooo s^to? ^^-^rr 1-2 '-"'CSr" 1 3 

n ij^ i **Jir * *"* 

<isl Ao8sex)"3oodS ^sSI o&iocr- S^GT-CO:. rc-j C'^:f 

o ^ 

f (Natal), S^J"(Bold), Sr)^ (Spanish), S ^^ (Small Japan) 

^-a <^0(5 tSj^S^oftc-D^ ^5< 
5" (Spanish improved) , 3^o^)9 1, 2, 3, 4, 

^fo3c&&S). cD.^pS 1192 (A.H.1192), 
(AH. 0-t- / y ), ^2>. GuOcSo. oJ. ~ 1 U o5onCooo ojoO)_oj orosoc^cJc'T'OD^. $^j. cjC'^-c. T^. ~ 

\ y3 ^ n 

eo oS(Gudiyetham Bunch), G^orlSs 5 (Tanganika) !: 



NJ r 1 1 ,-... ' ,' 

- ~ * a. , - -,w ,. r .. .> 



Jffl^ IVwL> < 0^^ 



2, rCtf^O (Runner type) 

1200-1600 



S68 3 , 4 , TMV-3 



1. 



2. 
3. 
4. 
5. 100 



o5 Sbcrtoo 





- 25% 

- 40% 

- 20% 



A.H.698, A.H.I 14, Aii, 



50% 



< . * r ->' . -^ '"' ^"' *" " 

^ JjCt^-'ois- 'w -^'' *-'- 



>-- 



86 

6. Sytf^eo &<3G*3 Soon Aossolb S^dSb .^r^ScSorr 3 333 ^odS SOiod, 

SsodS* g& 3caj'fto33C53. 63^20-30% 

7. 



9. 



1. 
















1. <D(6/Toff ^CJo^O (Red hairy caterpillar): 





5 So. ). 

2. >: *'^ 

1.5 






3. - cyjo 8 











333)03 btfyso-oa. SS S^dcsSc ^g &to& &43I 2.5 



2. . 

0.05% 







30-333^. 



2. 







(Helianthus 




(Sunflower News letter 1977 





J&od 3O)oa. IfcrfSo 16 






45-50 











s-o^o 3o-tf=n- UOft, 



0&wcn- 



o / 
















, U.S.A., ^6. (SSo^o 10 
15.6 
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(Heterogamous head). 











(pappus hair) 



SO 



^od, 



so 



"*( Syngenecious 



, q5$e)dfi%ocdbcgo, b^Soo, 




(persistant) ^ 

(3+2) ^ 




. oo 



Q_ 




3^,30-^0^0 




^od 



(Entemophily). G 



3Q- 



V 



CK > 



-K-. 
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C*J . 
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1. 




^^ 

j oJ- 'w 




2. 







BSH-1, APSH-11; 



>. 68413, 3^68414, ^o-tf^-1 



8931 , 



MSFH-1; 



MSFH-8 



S 



Sbo 






622 




O 



6-8.5 p H 

* 







oJCScv" 



s 



5=ec eiw 




? v : 



od 9 



- 15 
^380 







0^4 




23-30 




60-40-30 
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1:2, 





dbgg 





1000 



20-30% l,8f 
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esQft ftoss 




^od, 








e. 



500 



50-60% 




50-60% 







So^ooff*, 






600 s 
A, B, D, E, B 2 






T"^ *' - 



4-' . *" T"^ * 
, X? 1 :>j c.~ 




(cosmetics) 



5. ^-: r^Z ^c> SStjfajff 8 S| (Shoddy) 




6. ^c^cci-^s* Sr=G= ^e ^iP3 ^^e^^. 3)326 



7. 





8. 



9, ;^r?.dc 







f: j!c? 





2. 3g5*3o: 3fi5*&s-S(So tafi, 










3. escxo";>S> 







eO (Elaeis guinensis) 



A K "'. *-* 





eo . 

18486^ 



860 




830Ao<S. 






9-12 



SfiSs 







1 200 

Qdrto$r (drupe), 4130 












5-12 









SccixJ 5 or 



50 



40 



' (Pneumathodes } 
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A. 




D. 



2. 

E. 



H. 




3aj s * "& r^**-** 

W "~" ' AT--'-** - **-' 

Vw 'Oww- - W "W ^J. 



30-50 loo. bo. 5^,2 -3 "?Do.5o. "Sdoo &OCTOCO 




^Krt 




(Male flower ; spikes), e5CS^)^]^cScG: (female flowered 
)(Monoecious). 





(Male flowers): 



V -* , 
,73 





(Female flowers) : 

o ^vcSSMJo, 



o^ iV; ^ ""^ *- 

.V" 11 - ('!*"*' . ''. 'vT 'i 'I 



:> ' 






S 8 6& Qd o $00, ifijns (drupe) . ^^oosr 6c^ox, 4x! 

& 





*,:*&*> 20-30 T30.&. ^L^ 2500& 




> , * H- . 

vJt_ , > '*. 





6*) 33*. 



400-500 



5, 40x30 -fco- 
--45 T:c.i:. fiJ-o- 









8 7-c s 2d 





S?: 



53-d 



143 




^^ cvo, ,^~w ~~ ^ ~ -- 5 "^ 

i* A _ ^ j r?s ^X 3 " 

,,45x20 

I. f 

'kX'*^'W * . 



"*\ < A *~ <;,"* 
w Ww 



S 3 SOSCPQ 3C556 



( 



Cx 



cv 



CX 



12 

eo 

Sci tb-oxS 20-25 eo^ro rloo ^rbeDci o0o). sod4-6 




2. 



2. 



3. 



GO 



1. tfoo" 2. io 3. 






24 










(Decomposition 
(Mesocarp) 



^ * ^ ^W*^ 'W* 'iftjf * ^m^ 1 
\. IN. 



if 





r* 
:,* T<<r' 



(Margarine), sr^ 
2. ^os^ e3 ^r^^o ^^Oc^> ^Q-U-UJ vjw-^^ cv^, A^'J & 7 ^ 

(sheet 




99- / ^V'l lr "N 

4. e^cxDo^^c&n ^5-^<S <o<>y) (Uu caKe; 

^ . _ .=, T-,A R *<r-so\(^s^ ^PJ^I t'-yL JUUCL^ c^ Qr*t-JO oAJo , Q^ 
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6. 







2. 
3. 



eo 



ro 




s5- 



8. 




9. 



(wine) 










2. 






da 



3. 



10.33. . 





tfo-^tf 10% fi.U-5.Jj. S 



0.15% 













1492 









OSSSo 





CD 



3(iv 

\ x- 







(Spices and Condiments) 



o_ V. 



&>rto<$lC5;yeo (S^^^^^o^SoAF^oo. (fttio, 







24,000^0) 

030. 




e>OMa> 













100 



5, 
6. 

7, 



sj 3 







, SFoQ, 




1, 




2, 

CO 



3. 

4. SSo &&> 










25-30% 




, ^oo, o^orre^, cjS)^^., s'Sxfir , 




King of Spices" &P> 'Blac 
gold of India' 



Queen of spices ^o^tfo, (SSo-cSo^ 6 ^ 90 










1. 



(<DSacS5cp 





car dam o mum) 
mbulatum) 















oSo (Elettaria 
toaeftoJTo (Amomum 





600 ^o-D 1500 So. 




(Queen of Spices) 



86,000 



^ 



1CJ""' u 





2-5 




(Rhizome). 



. &asa 




o-OT) 








3-5 



10-20 
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\JLJ- 







(Si 



H 



A. StoSao "Soofy. 1. \g>so&o 2. *2){&o 3. ^) 
C. ^)^)o -^)oo^ *^ 1. tf<*3(er>oj 2. w^ca 
5. ioo 6, e3ocS'ctfoo D. "S>oo E. wocr-zfctfoo 

-G. 3tf s-oo H. 




4. 
.3. 



B. 

4. 



F. 
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(lanceolate) 











, ^ociioo, 




6 ad 







$00 



(Cultivation) 




-". 




750- 1500 Sto. 3&y5*&r t ^ooSS^ 100. Sis. 
1 50-500 Ibo.bi. ^S'CSo, 10-35C 
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o^roco. 



o 







3( Cutting) e5a ;y<3b ^00^.00^ cr 





3-4 

. 15 






250 &o3 400 





. 40 5^06 ^ooS^oo ^ooo. 2-3 

ISon 



2 e5^ 3 So. 
3"x4" 







75- 1 00. <&o 3(^233, 75 

^ 




rrS ' err 



3. 







oO, 



j 05 



,... f h,'^, -, -3 ^ , _ 

*-/ ^ 



1. ;oQfcro : tfcoej'dgo^^go^ 

(Panicles) 6^3 OOD. ^ tfgo i 










3. Sd 



4. 



5. u^ijcdJ- 3^ed7* boSow 



(Panciles) 





-l, PV-1, CL-37, 
MCC-6I 




1 , fSot*c*jC*S Aoeo<5^ to 4-8% SDS'SSrto c^SO^r^oo (Essential and volatile oils) 

D^^T 1 ^SfSJ-^ 38)^^ 
Aosso^ efa 
,7T<Soy > &. 



2. o^eSJ^S (Volatile oil)^So ^oSoo Aogso^ooO 6!b 
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1. 3(5* JDoSooo : sp 



60 ^o^) 100 3<&3Go 




(Aframomum melagueta) 



&&>, 

' 



2. 



3. 





A) 



(Thrips) : 



ir 



n 



2. 



(Fish oil resin soap) 10 So. &. 



B) 





efo- 



. 85 



2. 




**) : 



(Amomum aromaticum ) ^: 




(Amomum subulatum ) 




BHC 



gg)^ 



CO 














2. 












30 Tbo.Sb. 





.iotoooS. 

, 3 





&>&<SKQ : 







- 1550) (Ebers 
Papyrus) S^ 2o^|C5 rbOoO (pc&)^d ^o<S, 305 




(dimorphic), e&acS]^ 4od, 
(Bicotnpound leaves). ^tfSrtfo, a^o (Base of the leaf) 4P<SDfc35 

3(iv ) 2-A) 






Opined) 





So^o, 



, aj35S(tf 

: 5, 
: 5, 





5, DdDdr, c 
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A 




f 



B 



/f 



f\ 



A. 

2. 









i 




3(iv ) .2.z 
1. 3(tfo 2. 



1. 



B. 



C. 



1 



2. 



3. 



*= 
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. ocrcfi5o 




(axile) 
(3too3(iv)2-D) 

00 (Fruit) : 



. "3o&D 







;\<So (Carpophore) OOCT&. ^\%- $ero^3 5 - ^Q^^ ^O-^OOD (Primary 
ridges) ^od src5 ^O^e^oTb fi^dSiSo^ eso-CSDoo (Secondary ridges) 

^ (furrows) 3<g (Vittae) e^$dS)C(Schizogenous) go 



od 







eo 



S 




** 




CO 

(3<36do, 




s^oo 90 
e&Sroor? 



1 20 

^6 






acrjtf "33:^.00 



500 





. ao3tf)ossi b.ooo 

( Green cumin) 






35,410 






no 






- 6.2% 

- 17.7% 

- 23.8 % 
>( crude fibre) - 9.1% 

- 35.5% 

- 7.7% 

- 0.9% 

ca 

$^<& - 0.45% 

- 0.048% 

- 0.16% 
'- 2.1% 
(mg/lOOg) 

- 0.73 

- 0.38 

- 2.5 

- 17.2 

- 175lU/100g 
460so6o:/100g 



" " " " "~ -20%&o340% 




2. 




3. sagos* s^s 6as 
4. 





^ 
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5. 
6. 










-Thrips): 





S/fcoo 





2. 



^Ttn 
;x--' 








(Industrial plant products) 









^03(30 










e^OSd&oQooo. s^aD^^eS'JlS^owg 
2o B <gaoo$gos is ;$). c&e$g5r$,S^ 




250Ao(3. acj'Cg (Ss-CJo) " 











artfooo 








( 























1 



(Timber yielding plants) 






^S iu: j ^ c cb,g ( Wood ) &S 
Secondary xylem). rco^co* :cl^ 









JVY- , ^^ u"-'i5 , 

"*w * ' v * i i \ 




i * , 

H""V 



. r ,- 



J. 





cuc3J,uct3a-it)ac5:, 'itc 



V 




(Structure of the wood): 



V. .' - - . s-ocro 



a irr- 1; OCK.- ^O^oC-Wsco. Sa2 Ss rrs c^od 



Soi (Softwood) es^ fc 
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636* 6040006. 




63<3r'rt3<o'>QX>. 





(Spring wood and Autumn wood) : 



J)^ S<;dcfc 

o<* oJ 



( Spring wood) 



" (Autumn wood) 






5. 



2. SodJo 3 
6. 






8. wotfcgtfo^ 9 
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(Sapwoodand Heart wood): a^oo-off" 056*0 









(Sapwood) 




Ss^" (Hcartwood ) & 

Sod 









c 





->*' w -> *.\ ft"*^ ^*"^*' 1 '.,^ ^v ( ^,, w 

*-* **w j . a ^^ wWwuww 1 ^'tw OCJ U' 

' 






(Porous and Non-porous wood): 



;r aw, CHI OOIG^O: crCccTsr > c& 

**' X 



(, 
J 

c uocroas. ^oeiiStf 633 "tfo(CSSS7d 






(Porous wood) a& ^CCJT dooooS), B^ddSD CTC5o ( 




( , 

v*a * w 



n 7 ^ 

i ^ . I* j 
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i) 



ii) 



A. 



tfo (O 



3400 4(i). 2 
B. 




C 



(Ring-porouswood) 



a<3o(Diffuse-porous wood) 



(Ring-porouswood): 








(Diffus-porous wood): 
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0:- 2, ^Sod, ^ ecttr , <S5bor'g8g. 



(Properties of wood) 





o<rcco. 






SO 




^o (Diagnostic 
features of wood) sp 



1. CPdbtoss^o SjS (Histology of wood) 

(Weight,Moistiirecontent,and Specific gravity) 

(Mechanical strength) 

4. &S^g (Durability) 

5. ^oooSS^5 ( Pliability ) 

6. {nox><5*, Q^5" ( ^5ci5^o) , ^5" (Grain, Texture and Figure) 




a) 
b) 
c) 
d) 
e) 
f) 
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2. 





63 



0.52-0.62 



. 63 



"' (Seasoning) 






3. 






(cell wall) 3o>cgG;& v> ^00006. <D<Dc5 C5s^ 

0.04-1.4 o 



(heavy wood) 




631j tsgtf2d 6otoooi. 
microfibrils). S$5>e s^OS (orientation) 

4. 





, 0.1 -0.16 ' 








(Cellulose 










5) 



6. 



(spiral) 



escoo 



(Pliability) 







(direction of wood elements), 

(straight) , 




(texture) 



S3l)63 





g)6S 



OC 



Cu- 



v*k> , f s 



e^S: (Prcscn-atives) 



wood structure). S 4 



(irregular), 6yocr? T^ 



(wood pattern) 



CS^tfrS 



* A 








*,, 

; - ^,'v *> 
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9 A pS^AV 

A* I CJ i iO 
7 A 



O (cosmetics) 

3) 






. A U, . 









6. 



7. 





(coal) 












(charcoal) &^ 



o-feocr <t 
r2> (5 . 

^ 
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9. 






10. 








11. 





12. Sr-tX^Efrr: TogL^oo, t3*o&>x>, <"gexi, 5St$, "^J^A^, ^^ (32)tl:g 
gs<;o ^ot3D) ^csSy^S^^), ^cs-S", 5^45", <2^ ^5", Lf, ^a!o, &r?5<f, Is^lo 







14. 60^"$) ^^J (Sawdust): 

goS ^^5^ ^^o^^5 dd3 doS$) POO eoCTdb. 633 t?a (stables) , 

^^ .....u ^^^ (gO t/*/ CSi/ % ' 

(kennels)^, fr\J5* 8oftr& l , ^Sgsec^n-ab, S^oSs d-e^lsgoaoS), 

ni& (soil conditioner) 





15 







( linoleum), , g^esOS", Iseofis 3cy(jc (explosives), 
(veneer bonds), ^0)^0^ ^Of) So^CT^i (filling), -^o^CTS! (absorbent) 




16. ^0^> 1o$(33 |5c&)( Wood distillation) : 

5r*^( charcoal), 



o- 



jo 



(wood tar), 6^ (wood gas) 



, 00, 




gfirtfo e>dt5T& 5ci3oODl (Synthetic camphor) 



17. 3o<o (Cork): 

(Quercus suber) 













-proof material) n^, ^os- 
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1. 

2. 

3. 









5". 






(Tectona grandis Linn. 









6-12 










n 









. 3000 



72-81F 



(5- 10 So. 



(20-30 
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B 



4(03 






. 



7. eoo&o e 
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(leathery) 







(Persistant) 








5-6 

(Caducous). 



00 



20-25 Ibo.o. ^^, 15-25 








: ^^005-6 Tb^r-aor^ 6o-t3cxo. 
(Exerted), 




. (Fleshy), 




S8) ^ooooa (Bifid). 



(Drupe), 
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3-10 






1 . Sospgor? 



2. 
3 . 
4. 
5. 



6. 

7. 
8, 
9. 
10. 

11. 





SoS 




CO 



(extract) 




esod 



o4oooS. 






25-50 



(Sapwood) 






eo 



(Shrink) 




CCTOD 
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2. 









1 . tffVcQS d-o*of5> (PterocarpussantalinusLf. 

efe tfC5o<3<3o-Red Sandal Wood) 2 fcSfiTVcT^o 
(Pterocarpus marsupium Rox.c^oA^b) "^oclr 5 ^o^^ : 3ooe5. 3 3 







4500 ein 





*S5*' (Kino) 




03. *36*s-r)|6 )are 

dS^.3 a^So,. d-d 
16-25 






, WS-Tbo: 






5-7 









1500 






&oar'db 



&ipgr<SiS&iQ5*&, 



(Dry Deciduous forests) 



3o<3,3 




s-w 




eocrs-Oo 








Sod&Jo, a^jgacol) 13(33(5^2, 








(exerted), 
(clawed) , 



10, 



2-6 e^ocrex) >OCTQOO. 

, 

cxX 

00 
, 1-2 




oi 





5: 'jo a,o xido^Sno SoofioS*' 5^ SjgflelcdxjdofUniseriate) rr 

V. \ / 






J27 














santalin) oo ^oo'cxo. ^oo^ (5ooSf e?^o C I5 H 14 O 6 ) ^o "S&S^ 226 

(microscopic needle - like crystals) 

^ r ' 

. si a b^3^ 

gen, 
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43 



cfeooc" "31 7-15 "Too., 'bo. Scr I 




oy ocrr<&r, 




3o A a 




5. 



6, 



7. 



j. a,g to^ ^o^b ^o^Sr ^ 4000 




40 









600006. 
(tubular cells) ei 
(astringent fluid) Sod 6oCTo^. soZo 






(gndns) 




90% 




A 



(precipitate) btfjbboa. &33 SSVSI" <^o (Kinotannic acid) <s>QCTCb. 




2. 



3, 



4< 



6. 



7. 









5, ^e ^oS Se<S3&o3 SfckS 'cO^QO^' (epicatechin) 





8. -g-g ^^ tS S 6 ^ 3 ^o 2)<SS "Soo-oorv 3 IDO^^&. 5^53 So to 



130 



3. 




(frf 





(Terminalia) 
, Q. 





sl^c^o, 
(Myrobalans) G. 







almond) 






. 3000 






30-40% ^Sb CTS^ ^o^cxo, s|3 
(dye) 



G. 








63- 






3. a-S&tftJ", G. aJO^ o<^5o 




V. 

i 1 
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(buttress) 



(susceptability) 




(chemical preservation) 




. 2000 







^co" ^ "3^.00 



Q. 8?^6s: (or- 3 





20 











, SodD ^^b^O^co^o^ ^o^rooo. (00 7e>on Sc^^), 2.25 





, esSo cpeS) eo^o^O^ ^)^co. ^b^oo o8 
18-24 So. 






(Uniparous helecoid), 



(Buttress roots) 
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\ 



A 



A > - . / 
ill -, <*y 







C 





A. Q. 



B. O. 



C, O, 



D, O. 









esoc?stfo l C3023 3 ^5o^o, rbdbloo (obtuse) , 



oo: 

, 6580^^00, 







(Exerted), 



00, 
(Compressed). 






1. Soeaoff* ^o^exrr'^), iSIoo, 
, CS.Sewer, Q. 
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2 g 3, 






3. rt&e^-3gon STttSDoS* ^a^^osp^o^T (Supporting pillars) Q. 
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4. 







5. GO^yScSr 1 e><&3 &o> 15-24% 



~ 



8. 








. 633 
16. 




17. O.^ewer CT^ <3ooO 2.8 
^cCSj-do 3^do. 633 

18. Q.SsDoer 1 5^o <^oO &5b3 crS^SD bo (ink) 





6. 

7. 

30-40% a^Sb^y, G.otfo^S"" 7-20% 




Q. Sewer $0-0 

^ 

9. G.^&oer, Q. SOs$G'o&oO6!b^4^3oD^cS5biJ' 



10. 
11. 

tfcS5cn'6S*&> l ^(^^(^con ^), ^S^^o 'dci^6 "300(333 

^ 

12. 
13. 

14. O.^gOs*, Q. ^eJt^ ^o^b^) t5, 5l>3 

15. Q.^gOs- ^o^^ ^5o^o (qD^Sooo eSd5^6^ &rc? ^aScrASpab. 63 






(Cordage) 







vv 



(Fibre yielding plants) 







(Flexibility) 







(Linen) ^So^o P-5^soo6^ ctfJ*Cfc iS^to. 










<&5 f>SSooSb ^c^^^orv 3 6 (d&sptfo^) S^CT ( 











136 



f 

8 



o 
o 



Gco 

o 



X3G 



33 

3 
*/> 

*s> 
3 

^3 







o 
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O 
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61 
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^ ^8 

s3 ^ 

"3 ^ 

6 t 
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l^ 

V2 
O 



CO 

r? 
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I 



fe 



S 



PT 



b 
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is 



% 

m*o 
n 6 



c 



Ol ^ 

8 



fe 



fc 
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3 
O 



^3 
ftC 
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tco 



33 

VTT ' 



3 

fe 



Pa 



XD 



23 



1-1 C^ 
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(o3o ^tf 50-60 Ibo.So. 6ot3ooQ)<^tfon B ^o 0^000. 

(Pits) 
sli Milce ) OCTQX>. e5Ss5g (lumen) 



rtbo^)o 



( Vascular tissue ) S* 
(ground tissue) 6^ g^c? 1 ^ot^ooo. 0$ 





3CJex> 














2. e^otfo^owotf^iS srtfoo 
3- IdSo'Soa s-tfoo 




(Kapak) 

( soj-do^) 5* ^f' rb^^ 6^^)S $o^^5o ^o^) o^^& 

50-60 
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e 





1. C3<5o^3 ^3<5oo (Xylary fibres) 

2. atfo75#tf ^<5oo (Extra-xylary fibres) 



^o^rooo. 



a) 
b) 






ocoo. ^cy^d^^o c&r 1 ^ fe^)^ "^ C^cSbSS Aco 83^ (Viscose 
^Acetat 




8o|3, 
^doco, ^^Cir'Spo^) 80^3 DSO tfS'MT ^^Q^r<l5. ^do ^^ 20 

' G-^ ^^ 



00^ ^S ^oOoo. ^d^o^ex) ^OCTOCO. toe? 3osp 




(tracheid) 



eo 







(a-celluose) 

(lumen) ^o^^eo^S 6 ^)od otooo>. Tension 
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(Procambium) 




(Pericycle 



fibres) 





(Central cylinder) 





A . A 



1. ^8iJ3oa3 (Hard fibers) 

2. 3o^)<So3iS3 (Soft fibers) 




(Ag 



ave 



sisalana), 



(Musa textilis), 






(Sansevieria ) . 










OCTOOO. -^8 

sitatissmum),~lFc& (Cannabis sativa) , GDo (Boehmeria 
nivea), && (Corchoruscapsuiaris, C. olitorius), F^rb (Hibiscus 
(Ceiba pefttandra) . 



1. 3 




2. 
3. 

4. fcoR" 



(Textile fibres) 
(Cordage fibres) 
(Brush fibers) 
(Filling fibres) 




ad. 90% 
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2. 



2. 
3 . 



1. 

2. 





CO 













3 . \^Cz)6&> (20^,00, S$) ^c^&S" 6 ^^acr A^C3o. Ig^d ( e> 






(reinforcement) 
3o CTo jar, 




80|3 








1 ,2,3,4 
J)5, 




Sofl 
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1. 3 (Cotton) 




(TilroO, 








3000 

8DOSDj)cSoO. 





. 450 



. <2o<3o3e$3 





3Scfa^<S5. 




5* 



as 



'Upland Cotton' 




twist) 





















. (l^by. 1500 








' (Cotton wool) 




. (4.* 1492 




'Sea Island Cotton' 



2Tx>. So. 
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GO 



(Spinning) 



1793 



50 ^o^) 60 



industry) 



(Eli Whitney) 




(Textile 





85% 



. esOS, o^ssc^o, 




60 








2.5 



eo 



(1st Jan. 1973). 



688 









8 







29%, 









21% 




'03 






(U.S.A.) 




, 1% 






8% 
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4. ii.l). &)) ejSoQ^eJ^c^oSs ^^ (American upland cotton) 




1-1.5 








(Monopodial) 

(sympodial) 




3 - 5 



^o^rooo. o^^^tfo, S^)-C5 ^)?Pe^oo (falcate stipules), 



$oco (Extrafloral nectories) 






, 3-5 
(Epicalyx) 
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/ A 



A. 



4 (ii) .1. rrl&otfoSo 

B. o c. 



E. 





tfo 

i). 
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500: 



(Bolls) 



5, Socfibogo, 



: 5, 



(Twisted) 





(Exine) 




, ier^ 



^) (lobed) 






(loculicidal capsule), ^3 rbo^or? s^), 
25 




10-13 



2. 



A 




"* 



25 




^>oe5o (Thickness) 21 






0^000. 



&OCTOCO 




Aosseo 




153 5*2? 



' (Critical 





16-20% 




94% TbwjS^ (C 6 H 12 .0 5 ) 
18-24% -CS^o^, 30% 




(Cone. H 2 so 4 ) 
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(Gossypal) ef>oCTtt>. sjO 




(Sensitive) 










o<*oooa 



0.4-2.0% 




S~Vo) 



as 







15c, 






21c 










43c 





25 











olls) 



50Tbo,Sb, 











3S, 




OC 





3-4 



^too^ooCT^ (Broad casting), 









15-25 



*jo 



,5o. f 



45-60 








6-12 



1 5-25 
Rajasthan, M.P., Gujarat, Tamilnadu). 

, 20 
1 00 



. (Punjab, Haryana, 




A 



4-6 






S oC5 



333*0-^, 



3-4 



(Thinning). 



f ^cC5ooo 



3-4 
(boll forming) 





esfib 

8-12 




15-20 



5*^3 



(Harvesting and yield) 



"*<) (Bolls) 
(USSR, USA) taSSdjCfc. s^ci^oo ^AS, a 



(India), 





S'cdbco ^od aA<s5 



(USA, USSR) 

^ 



Srbsod 



3360 



SdSb 
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030 

dOo-So<2>. Indian Co-ordinate Cotton Improvement Project ( ICCCff), 
Indian Council of Agricultural Research ( ICAR) 3o6c&o Central Institute for Cotton 
Research (CICR)) 3& 35*3 " Softool 

V / / Qi O 

&* 





320 F 
H,14 




MCU-2.MCU-3, - 

- &>c(a3l& 

i 147 - 



3oQ 



V797 

J 34, MCU 4, AK 235, AK 279, 
Bun 1007 



ICAR stfo 1968-72 S 16 tfs*e r*tf 




- ts 0^(331" So 

MCU 5, MCU 7, Bharathi, K 8 - 
, 1,2 - 




G-27 




GS 23 , 






^^^ abato-^ydD 19966* 

ISD-2 '^S' 3ortc?3 n*. e$S*&r'to,5b X rr. J 





. 3&150 

orffio, 








3Q v>& ZFttoS (Super quality). 



6-37% 





t^ 





(Anthracnose) 










- 3rtb<T^) (Pests & Diseases) 








5 s 
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2. 



3. 



4. 




1 . 



1 - 
2- 
3 . 



(Soil drenching): 






6 33 




So-e acrSO 




staple) 



ioa(Medium staple ) 



(Long staple) 



: 6nNISD 2 -^^Vg (Resistant to Bacterial blight) 





(Staple length) 



9.5mm-25.4mm 
13 mm-40mm 
2 5.4 mm-63mm 



(S30CS 



3-^06* 

^ 




D 
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4 ii 



A. 




2)083 



D. 



B. 




E. 




6oQ. 



1. 

2,; 
3. 
4. 
S 




i)023 SO (Superior long staple) - 27mm 






fcos 2)0 (Long staple) 



^^(Superior medium staple) 



2O (Medium staple) 



icci SO (Short staple) 



- 24.5 mm-26mm 

- 22mm-24mm 
-20mm-2 1.5mm 

- 19mm 
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(Counts) 

840 fa3-o dSyo ^ 3<5l SoSbe efo )& 3o$ (hanJcs) , 

. 6a3*tfe33b d<3 (^roo<^) 20S, SOS, 40S, 60S 
SOS, 100S, 120S 



20S-30S <^reoc^), aoOjdgo 9 o3O25 ^o^ 40S-50S 
SOS 







(Kapak) 







Terminal market) 

oojoe>. ^^,^O^oSo (Textile Industries)^ 







eterpo.S*- ^SStSS'.ap^.tS'SqrSo cyjcr arcs- ^S 







"The cotton corporation of India" 





s-S 90 
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1. SSood s.g3<S3^ arS p& (Wax coating) o<tooo<3. 

(Caustic Soda) 

&S (lustre) S&oQ. -&* C532o<3 SS&o3 5bex^J3j-eo (Mercerised 
yarn) & &c&r>t5x^&. sjft 

"~^ 






2. 





3. 
4. 
5. 
6. 

7. S Aosso &>od <^r^ (Cotton Seed Oil) &> ^^-c^ (Extrat) 
15-20% 





SoC5C5j ^a^o (Cosmetics) ^cdcr'SS^^o, ^o^^5 (Lubricant) rr&> 



8. SrS S?o^ &Q Ao^o'S^JSo (Extracted cake) 
AoasoS^ff* 38% (S 6 ^, 24% -e^dex), 13% 




10, 33S Tr^l^^&o (Con. HNO,) 

-XiVCoN 3/ 

[0:0:^ 



11. 'eofeoCJo' $8r(aSDo03ajoS.)& I ^dSr'Si ^f, ^^irr^f ^oo^oo, 



12. SQ 
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2. 23&><300 (Jute) 























o Ot 

. 5 
. 8 
, USA 

,000 











*.-3a3S^. wrrljeftoa. 3J3-, q 

^d^Sfc^ s. S'^jer OS, s. t. 
(Cultivars) 



k 

5 
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: b&^Qg foer^oo, 




(linear) ^o3oco, 



4 (ii) 3-4). 







0500^(^00, 



(deciduous) 
(lanceolate), 








5, Socdbogb, 4- 



: 5, 



so 



1-2 






^o^rcxo. 



Do. So. 



10-a, 



SO 



^ocroo ^o^rooo. oo 






(flattend) 






2. Stf 



3. 



4 (ii). 4. 




C. 



4. 





5. 



6. 
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00: $jeo fo>e>o, 1 , 2-2 Tbo.So. sr^S^ efeoCTcco. JCPO Sod 10 fTsv 
(ridges and furrows) dsOCTcoo. $e>o5 s^/Toor? Sd^cxo. 



oj : 



2-3 3o. bo. 5<$) dsoCT'ooo. ef>o<3 o sr'tfo, crft 

300 S^^co s&frtbsyooo (300 Seeds/Gram). 

, s*. 



500 ^g^oo ^r-rb^o^ (500 Seeds/Gram) (Sioo 4 (ii).4). 



, 3><&> ^OcO<^ ^o^c3o e>^C5o. 
34c, &5o 57-97% 
(SQ^T'dSD^SS, ^3 S'.S'^erOlo )<3o So^ (Water-logged) ^o^^C^QS 

^ **i 





SO 



60% 




, 5. 

23(^0^0 



"ScxSo 





60% 






(Grey-alluvial soils) 







(Germinability) 80% 




lofi 



Soto 






10 SS^oo, s. 
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10 "^0.^)0. ^ a-g&O 15 Ibo.So. 




N P K Ca Mg 

(JRC212) 84 16 147 84 29 Kg/ha 



(IRQ 632) _ 111 28 164 124 25 Kg/ha 

3-7 oo ftS ^yc^ 3o3Co ^^ ^bcro "Scfir-S 
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03JJ3033. 

lps*<3co 15 15*0 5"3V<3 6 cr 5 6" (1^ SoSr . 633 

gO oJ \, oj " 

35 S^a^oSb e.^'^S, 60 <5 e 3s 3 n5 S'^i D 5 ScC^J^S. tfb^^S^)- ^Water-hyacinth 
JE/cM^r/fm^ 





(Harvesting) : 



120-150 5* 33=0 Soiio, 
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s-S), 




Ss 



so, StsexA <2^"Sr i )0on t ' ^ioo"^3S. Si53 5 e cr06^ 3-4 5^3^00 



oDoc^S^gS. sjo&^ 



sS3, 3^06* s-3 i5a:oO ^SaJ4gS. &SS 'S^ofT' (Retting) 



, S3tfdc5b4oo (Retting and Stripping): 






34c 



10 











Sdn- 5S^ d&s-S, aos (1213 



GO GO <2O 




"Jute Agricultural Research Institute, Calcutta"^ 



(Yield): 







s^oc^oo ^^002.0 ^oo-D 





^rporation of India, Calcutta s<3o ^C5o J3c&5o 805 







(lustre), 







80% 
U.S.A 



-6 





(Pests): 

v / 



^ b 5s GST'S" (^p/o/t corchori), zs n &' s btb&r > $5 (Anomis sabulifera] , 
Hemitrasonemus latus), 1^6 $&5l3v5 (Diacrisia obli 

(Laphygma exigma), 
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(Olygonychus ciffeae), 3^o<3o S3 )3e~ (Myllocems discolor] 



2. 



3 . 



4. 



5. 



6. 













eedling blight), l5& 



(Hooghly wilt) 








6^ 






A 




1UJ 



20-25 



60 



eo 



EC 7447 - 



60 



eo 



JRC1108 




32 



JRO 783 5- 



34 







Ill 

V X 







u 






( Distribution) 




900 




CO CO 




(Haiti) 

\ / 






ooo^o (Iploactfoj^ ( Francois Fresneau), -3^ & o soc*3o5" (Ch 

Condamine) co 1 8 S^goff 6 dSJ^es eJSoSs ^ S^^^o^ 

(Caoutchouc) 

Weeping^ 
<i o s-odfS^tfegcfo 






proof) 

6 (Joseph Priestly ,1970) 





. (. ^. 1832 
(Charles Macintosh) v$ ^.tSSoS" ^d'tfSd, tf^&^S^ &fo&>o<3S S 







(Macintoshraincoats) 







.-T. 1839 5^ vT ) ^^oS'sic^o5"( Charles Goodyear) 

, feoS ge!D 1 5 c ^d^c^fc 
(Plasticity) , ^S^agd (Elasticity) ex>*<5"^&53 g^g^- 

2307^6. tfo^ctfoS" 




(Valcanization) 






( John BoydDunlop 18404 921) e^^S^d^^ 1988 






19 2 

o i ts " eiJ " \T ~ " ~~ ~~ 

yv . , n, PV- C kX . _ W ~t3 , - _ ^ ^J</N T3 i>> y ^ ^ x'~3'x''tf'vi' a Sax 

.1876 
(Henry Wickham, 1876) 70,000 

3000 
, 11 








o^ixo-D dSJ^ws^dtf b, e^^, "^oDo^, eDa 13 ^ o^o C5s^cb sy^b 

45% So^clir , 20% sjo3l3LCiSr' l 10% 





o V c 





blight by Dothidella uleri) 




5*3 









, '3^ r e)ff 6 




(Laticiferous tissue) eoCTdo. ^S bS gncSSon- 





, n-c&S&S 
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V**, 



1. 3oOtf?J"$ (Non- articulated) 








' 

-1 



'' 






.-, 

* 






. 

. 



3T: 

. 











:|f 



A 



A. 





(Promeristems) 

0: 
;O 

:6 



.0 







Q. 

-!_ 

d 



f 9 



p. 
o 



C 



2. 



(Articulated) 




(non-anastomosing 
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Anastomosing) 




, Sr'3c8dr(Stoo4(iii) l.B). 



GO 




(Suspension) 



<D^5ooc"( Emulsion) 







^otJooo. 





ro 





(Herbivores) 



A 













CE^tt) ^0^0006. 









(Partkenium argentatum) 







Sf 6 C58j) 









, "So^o, 







(Pepain) 













(Hevea brasiliensis] , 
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ft 






o 

3 



fM 



O 

"3 

TO 



fc 

o 



ff 



18 

a 3 



6 



h 





CB 



-(5 

fc 
b 

x3 



b 



b 



O p 

# f 

Q- F 

O b 







C 

p 

fe 



k 



$ 1 

VQ O 



x3 



CO 

or 



k 
-a 



"Q 

b 



fti 

n 



a 3 

XJ 



b 



b 
h 



8 



V 



8 



8 

R 



3 



10 

TO 

o 

Q- 

s> 



3 



o 

XJ 

ft 



*/j 

o 

O 



5 










o 
nr 



b 



&) 

o 



6 



01 



<o 

r3 
a 



P2 



a 

h 
to 

f 



fe 



y 

1 
Cf 
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^3, 



fil 
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Q 
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:C 

^5 

ft 
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ft 



6) 
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(SagCo ^joS.e) . 169 



1. 





3tf tftf Q : 






&tMO8J)3oQ&'3x>Sj r . 









18-30 o. 






, 3^>oS^odl2-5 

ev 

(Buttress roots) 




6.5-11 









(Sievetubes) (g&CSSj-don- oOcm 5*38)^3 





(anastomosing) b^d agfwtfon- 3( c& 
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4 (ui) .2 . 





o StfcSo (QSoSctfo 



So 





(Leathery) 



o, 
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Stool (iii). 3 >3CSr- 
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(5 + 5) 



<i5( Superposed) 




(iii) 3.F ). 




(midges) 






. 375^0 o^ DoS^ooew 

' 








(300 So. ) 






StS 




63 



5-6. Op H ) , 



5 





<N 

. 63 
viability ) 3$)s-oo esod 



^ 








CO 







CO 




( esoS 

^ 







bo. o. 




















33l3g<Je8 esQ ^oo^o 
25 
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30-120 l:c. I:. 



v r; 




(Standard size) 



(Pruning) , 



, 1x1 . 



s? do "300^.0^0 



rp ff^dor? <5:. 



: 10- 1 5 



^ 






bud grafting) 






Doio& 2-3 



(Robust) 



CTOT 




esotoo (Double bud grafting ) 







10-15-too.iD. 





tapping) 
tapping;, 




125 .oo.So. 



Single 



420-450 -- 



50.^0. 



,5 







50-70% 



x 
4* 
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2. 



5 
6 



1. 

2. 
3. 
4. 



6. 




(Cover crop) 





A ' 






6 






(Litter) 





.( eradicate) 
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1. S"6*^rv'3cSo,Sb SO^&SFOMS^ (Colopogoniummucunoides) 



5. 



2. cOo^o^D^Svj"* ^)Tkc^ (Centrosemapubescens) 



3. ^}QcC*r' ^feeros>3!o (Puerariaphaseloides) 



(Moghaniamacrophylla) 



( Psophocarpus palustris) 





:P: K:MG 
10:10:4: 1.5 



900 (TV 
1100(n 

4-7 aoStf)0 B o'3M^ r 900(7T 



" 



N:P:K 
10:10:10 
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A Ct5o too (Latex tapping) : 





(HLN .Ridley) 

(Tapping knives) 







ss^erdJo^ ^ecdj^oo (Anastomosing rings) n 6^^8 83t5c>6~* 
3^23geF3$ 

rPC& 




25-30 

(Spiral) ^tf^&^SSo^tS 1 / ^oiiSp^e^/T ftibdcSlr'S 7 / 

16 ' 8 



son 

(Zincspout) 








(Anticoagulant) 






on & 





2-4-D-.2, 4, 5-To) 
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'cSa^, 2. $^($o, 3. ^oo^tT'oo, 4. o-o-aeEaae^ea, 5. 
: 7 .^S^ asC^SS 4, 8 . Atf 





?> -Rodctfj-- s& &-^ aoo^ (RRII) 





2000-3000 




* * 



(RRIM,PB,Glenshiel) 



J,&35(cr-(AVROS) 



(Sd&fc ^06*606. 
lic:S! ca.&r i^'5\ ti^Doxj. aodcflrS 16 1,25, 153 

V * '"'**' '" 

jcISlrric ( 1 ,30,302 ) 







( Rubber Processing) 





178 



3 . 




1. 




1 0% 




l.50f)36% > 50%drc 
2.e5sf)51%,60% drc 




03 



0- 




2. 0, (, 






90% 








(20%) 













(Ribbed or crepe) to 




43c-60c 








(buckets) S^SS 36) 









100 3o<>oo, ^o l^o^o (100:1) 




(Caoutchouc) 

6-8^^5 ^boi, ^o^rCb 2.5 So.Sb. ^od^^j tfegci 






'translucent) oCT>ox>. --a Scjon* 
^^5 tfzgfib efe S^tS" t5so)&> 
SPOII) ^ 

92-94% S^'So^ C5aQC5o (C 5 H 8 ), 

(Extracts), 2.50-3.50% 
i<3 (Ash) 









(anti- 

"So^r ^o^er 
5 e d?|<Sof cxx). ISSgdcwco Sg? tfej^Cb 

oJ X pJ C% w 




4-5 % o<5^o (Sulphur) & 3S) ^o^Sr 1 ^ 125c-300F 

Schorr 



20-40% otfgo 35 ^d 3^C5:. (125-300F). 
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(Guayule rubber) 
(Parthenium argentatum] . 3<5> ec& &kx>oej*3 SoOS "aa.. 633 





33^00 efi^oOs 11 . aJ^caeSoes , "^^^oS^^) 'Sb^^o^er 1 ^ (Arid regions) 




USA 






(Salvents)^ 










es^ds- 3-5 

. woSs-SDOCP 









2. 



181 





7-8 






(Solvents) 





C5ai)0b ^ 1, 4 - d-) so^ So-^cao 







(Empirical) Sr&gr (C 5 H s )n. 










lo<3 Soiorv 



1. 1826-^o9f^" ^tf^ (Michael Faraday) CSeflfia 







3. 1920-19305* tfetfo escso^ 



e 



b, 





A 
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4. 19315 . =5. 
(Polychloroprene) 



'J.A. Nievwland) 

x ' 



5. 



6. 



7 . 



. 633 SBR 





, USASb 
USA 




(Polyisoprene)^: 




0*3 




(Styrene-butadien) 



0_ 






SBR 
800,000 








^ 






EPR 
EPDM 



U.S.A. 



GR-S or Buna-S 



GR-1 



GR-M 

GR-Nor 

BUNA-N 



GR-P 





SBR 



11 R 



C R 
NBR 

TT. 

iK - 




Styrene - buta diene 



Polyisobutylene, 
Polyisoprene. 

Polybutadiene. 
Polybutadiene 

Polychloroprene 

Acrylonitrile 
butadiene 

.... 

Polyisoprene 
Polysulphide 

Ethylene-Propylene . 

Ethylene-Propylene 
ter. polymers 
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4 (iii) . 





Natural 



eo 









&tbd3J"n i) ao 



70% 



t5cilr6 j8j>ab& 



(Strength), 



2. 



(6%) 



3. 



4. 






&Qg (oJfc 





(Air resistance), 



CSfi 







o-ccco, 




2.75 



- 70 

- 35 

- 30 

- 20 

- 25 




50,000 



(Flexibility), 



(Elasticity), 




SotS -Sa- 
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d) 
si) 



89) 




(Chemical plants) 




30% S 6 ^OCTODO. ei)odi>3^ 633 



_ 
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o 



8 
"0 s 

G 
h 



a 



o 



as to o 
1 3 




o t 

i-r c-)Q Y"J 

1*3 V?p 

C be /3 $ 

TW3bo 
/3 



001 

& 
o 



f3- 3> <0 

r^i r O 

o <0 <B 
-o5 o 

O HB c 

b p 

3t to 

O yj 

O &" 

> /f2 



o 

CO 





P3 



h 

-oJ 



tp 



43 
O 



- 

<B 

Ol ffj 

fe 

O 



m & 



i 

TO 
y/) 



o 





3 

"0 
o 

o 







XD 



O 

b 

vc 
o 

VI 



V) 

X3- o 

to f 

^ n3 

o r o 
h 



(O 



X3 





ft 

P2 







o 

cCC 



bC 

o 



O 



i80 

Y2 



w 01 u 

'^ &J 



o 
<c 

a 



1 

V2 



cQ- 

e? 

fa 



o 





! 



03 
O 



cp 

. TO 



VI 



& 

nr 



o 

oC 



1 





P3 



O 

O 

v? 

fc 



O- 



o 
3 

X3 . 



cCC 

-) 



o 



fe 



O 



fe 

& 



03 







KB 



03 



TO "3 

S 3 Fa 



a 



3 



a 

ba 
- 



S 



Js. 



P 

b -^ 



42 



5 

o 



b 






c 



u/3 Js 



5> 
a 



oc 

o 
3 



T3 

fc 



Uc 
o 

fft o 



3 
yi 

3 

S 

19 





3 
o 



a 



eaf 



XJ 



O 








b 



b 



fe 



P 



IV 





Beverages 







alcoholic). 




(Toxic) 




1 . 



1)5" 




( Alcoholic), a. ^o^^l^o^oOo^SS (Non- 





(starch) 





istillation) 

^c&^ctoo-exn- (Volatile principles) ^^odb, ^$5", 



S^oO. S)^535 T> oA63o(^& l 




, ^00(^^0), 






2. 








. 6S6^20-40 





. 5-5), 



oo 
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(Distribution): 





USA 5^ ^oto^oo^^ ^ 1833 




(diuretic), 
(nerve stimulant) ^ 






Coffea) &$&, ^0^/^^5*0^030^ "SooSj.. . -6-^00 ^.. 

0, e>2Ld 
1700 ^eJ'o ff* 



. 1720 S^eroS^oi^, 1770 







USA 



- 



( Coffea) \zr*&5*' ^SSsr'CSooo ( Species) ^ 3x$Jofr ^xT 1 ^ uj \&o ^ ^ 



(Coffea arabica) 

&C3: rfs- 



188 



2. 

6335. 



3. 



f0: 1 5 - 50 



(Coffearobusta): 
conephora) 






(Coffealiberica) 



90, 




. 59%), 





1. 





: s-odo^cd^^o, 



3|-e: 









^ Q * , s^rtoS^o 


s-.ertfis- s-.S-afc 


^>o^r^ 3^0 


S^toS 62,844 28,470 

i 


91,314 


^ 4,550 . 33,808 


38,358 


d3oft3<l3 21,619 2,747 


24,366 


eso@(35f 808 8 


816 


^If^ 201 


20 1 


^^ 116 22 


138 


^v ^ \o / \'L> * >( ^ r 

^i 45 


45 




6 
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D 



A. 

D. 



B. 



4 (iv) .1 



c. 



G. $00 H 







ultivation) 






12c 



36c 




1 200 o. 








( Old chicks) 



2. 



288 

795 



1934 (33 s 11 . etf fls* 





25 c 






So 150 So. 



(pH 4-7) sr: v ccco c^r 






^ 




^b ( ( a variety of Brazil) , 

d ^^^(A spontaneous cross of C. n>6w$fa and C.arablca from Timor Rust 
:h Centre, Portugal) o<& 





fib 



20% 
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: 45 





Plants) 







16-18 




er'^ 




(Erythrinalithosperma), JbejS'Lf ((Grevillea robusta) 





A. 
B . 
C. 



E. 




F. 



So 



(I) 



(Management) 




Son) 








30-50 aon 





3 ^^ (Picking) 



*$cS5J"6 



tiO (Wet method) - 














Son), 




^c?t53d&oooo>. 
^cftr 6"ao<& 3><&o 

Cw 



Sr&*> (Dry method) -TJ|Os-U)*Sg 030- 
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(Wet method): 





(Pulping equipment) &OG?. #> 




1, 




2. 




(Fermentation) 



a) 
(Aqualpulpa) 



(Caustic soda) 
2on) 





rton (s*. 



3. 




4. 






Soo^ooo. 









(Collecting tanks) 



3 



oO<3oSo, 






06 





c) 







AOZSO^D 



(Treatment with alkali) 10% ^dc&o l 
1 e5^2 to^ooo (s". e>tfO^ Irtoii, sr. 
o230^S^S^^dA^^o^CL^e 
^^ 5*aoooS"(Roeing) 





Aossoo 












(Foxy beans) 



12 



dA, Aossol: 



Aosso^o 
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10 



ftoss 



s!> 



A (Bold A), 



(BoldB) 



(Dry method) : 





fp' (Cherry Coffee) 



Ill 





( Curing ) ? 



(Pea berry), 



(BoldO), 





STbo.So. 






(Winnowing) , 
(Curing) . 






. Aoss 




560-670 



,s-. 5*83^1100-1300 

303 




{9 dec 



tfi 



a (CwneiiMtion) 

-aae*rf5 






. no 







* 



rs 








*> 




196 





5^3 




3. 

k J 



4. 



5. 



6. 






2. 5*^ Zo& c^ooO ^(^o^ 9 ^ ^o^(Pulp)S^ s*i>S<!5 (Cafelite)e^ 

CO 2i * ' <;i ' 

. 633 
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2. 



("So)<>j-o 








( Distribution ) : 



^-^u"^^ (Healthful herb) cs^tfo 
(Te) ^ "3"- ^ 

\ / *- 



, . 

V W '1 






o 



(Tea act) So 



tS es^s-o 
1773^ 



,-J*q)&5* 



and Grievances), 









(infusion) 




SC&TD 





tS 



(Rights 
' a>5s- 



(Thea japonica) 



0=8 
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3,58,000 1: 

5 ' GOTO 




6^000. 



633 ^^o^OoO USA, 






4-5ii 




50on 



A 





(48.9%), s|o&cr' (22.0%), ^cog (13%), 



: 3cJlr'& ^^c^^^o -gSoSctfJ- TaSSiS) (L), 



(Leathery) ^od ^&^oCTcoo. &o&>So 3(e5eo 5-10 Iso.So 
es&aaj Oortb^ ^OCTCXW, tfo3^oo&, 
(Glandular teeth). 



0) 



. ^0) 







3(0-0^ 1-5% l&S (Caffeine trimethyl xanthine), 10-24% 
(Traces) $Sy(ff^ (Dimethyl xanthine), 
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V. 






A. 



Stoo 4(iv).4. 





E. 30 F. 
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5-7 tfj^oo, O&A tfsrtfo rrr 







5-7 e^e^oo, Isfi^rrto Soc&oSc 



^ocl: 




eo (Plantation) /T 

* 

(70-100 F) oQ 3x>tyo. a-SbolCSaso^S 2460 ^ Z<nc2 (43"V27s) 

^^^^ wwf ' H / 




125130. 2b. -750 

(drought) 




^ S'" - : * r '^j" F "" ( V " * 



*. i- i, k fc 



P H 4-6 &Q doc-, ScSX^So ^fts, 5cb Zw doS 
(Drainage) gp 



*^ 

^.^^^ , __ ^, v .. .,__. ^ , ^ ^ ^^ ^^ 

w. 1 ' K* "^V f l wii O '*,- i ^ 





t, 



n , w jt- ,r 

> J*" 1 * , * ^ i a*H W 1 ""' 1 > 

u ' , ' fc i" ' - 1 * . 
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i cb 






1 oc, 




CO 



(Stepwise) 

^ 






1 dS 1/2 Son 



xx3e. 



u 




. 00^5 




Lf 




(furrows) 
120 X 



10,000 




;,: 600 X 600 7oo.5o. 3$ 600 X 1200, e& 1200 X 1200 Tso.Sa. 



5 ^ 




. NPK 1:1:1 



100 



,5V < s * ' * \ ;7" " > * i. 

iw O' >- V 'f- *^ > 



Flushes) -^c.-3-Ci:. 



'-", '- ,^C 
( K. ; t- -' i 



4 s dS 6 

Tj -'-' 




NPK 4:3:3 



10 



So3 CScg& (Foliar spraying). 






rfesj 




8& 



2 
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*#: ^ScftT'So "300^.00 ato^d33) gSStfs'oo (Economic life) 40 
3 50 Son #tf^tf#S*b^) efe 80 Son 

(Plucking) 




, 2.5 r^o (Full or fine), ^ ^^o. "3o(^ 3(jT(2X) (Medium), 
(Coarse) 



, . 28%, 

(5^ 21%, ^3j-dS3 S(doff* 13% ^00006. ^cS"^g^ ^SooO ^5 (Flowery), 
(Pekoe) &ir>o 6^0^, Sodcfi)o ^oO ^^cK' (Souchang), srofi^ (Congos) 





(Processing) 






1) S<3QoK", 2) 
3) ^S^otSoS". 4) (Socoo^" 



1. - do), 





14-18-24 





2. dfi,o^e> 







J. (20c - 27c) 

2-6 




( Phlobaphene)rr 
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(130 -150 F)3obs-S) 



CO 



O 



CO 








S 







C$ 



2 



<s 






c5" c$ f (Leppet) 



dr^s, 

*j 



c; 



, 




ttOc J^isoO. 



63 



3 






. 633 








(Theine)' 



f^ ,, 



relic) i-.-:r,5lc t= 




. tS 3 




(Diu- 
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3. 











(Distribution): 



(Theobroma cacao 

(The food of God). 





(Amazan valley) 




^ocroff* 










r* 










fo" (Central F'lantalion Crops 
search Institute-Indian Council of Agriculture Research-Kerala) r;C; 94 -,~ - 

_T CL / " " *,> v 

go& (Germplasm)^o ^5: 






2n=20). 




ex> 



205 



( Huwf ," ft ( 

I!. .(lllH |" 'I- 
II -ft 




A. 



4. (IV) .5. 




B. 



C. 



E. 



F. 
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t-" 



? (Chupon) 

o.&c. (14 c3e 
S5 3-5 
(Jorquett branchs) 



c- 



4 (iv) .5.) . 









(Pulvinus base) 





: 5, 





: 5, 



10 



(Dimorphic) 






138 A^S 




3ob 









, 25-5" "$ ^S" 



4(IV).6-A), 




20-60 ffco.Sb. 



C^ojo 









5.5 



3)0, 



, ^ocdcoo, 
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A. 
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40 



(Pulp) 



I)(S> (Beans) 

C\J \ / 



(Kernels) ojooo. 






Sd^o&o-D 

(Nibs) 




1.0-1.7% 




mine) 




0.19-2.98% 

s D SboG 



(Oleum theobromatis) 



(Valatile oil) 





21c 







. 15c-10c 



CX 



/^nO 




20N-10 S Latitude) 

650-iooo 

10 So. -to. -2000 




90-1 0033. So 




ftao^j 





5? 



t5 



* * 



(Theobro- 




2. 



3. 



2Q9 



4.5-70 





















1. dlr gs* (Criollo cacaos) 



2. e^SoScdo c^gSo (Amazonian foresteros) 

3. (StoOcScKo (Trinitarios) efe 






(Pods) 



(Warts) 







&OCTOOJ. $e?o Sbotf r^c^oeo 









CX 







r*3og5*3 3^5J-e 3^ol Satfj3 (Seed viability) 




s-s 




*S3fe ee 



l^S. 1-2 we dtrs srs 

6-8 



-re 
CP/ 4 



90 



sr Src? Srtx&Cfc. 



^s^ v 

. P 2 5 , 140(rr. K 2 O 





(Lopping) 1 



2. 

. (1000 ^SStxxosS-SOO ^S^Stoo, 1000 




^ 6-8 "^oo^o $ereo (Cacao Pods) 



20-50 
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boxes) ^CcSS^ ),&ySD 48 










45C-60C 







CoD, 



rollers) 

/ 



Ao 






*>/ v I 



tfo 






(Sweating 












24 
(Sweating) 1 











130C-140C 



Ao2so^5o T S^og (Corrugated 

Aoesco 



CO 




(ob(Sd&S^ 




35 A 






; & (Sugar Chacolate) 




S-d 



(Cocoa Powder) 3 
3^ (Theobromine)^) S^c? SEfc-gra (Extract) 

"^ 



o&o3 






600 






, 

V / t '-" 
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2) "* 



1) *** 30-40% rS aa-igoo, 15% s-e^jStg, 15% |d-i$, 1% 





3) 
4) 

5) Sy^T^.S' oi&^S ^S* (1.0 (n) 
6) 



7) 

8) a,g ^oc^o g^* rc^C$bS^ 2,214 





5. 



"3oo r oo (Plant Drugs) 



soo 





SO 








(Principles) 








(Secondary metabolites) 
(Alkaloids), "rl^c^ (Glycosides), 










2) 



3) acfyfo 





4) 0o<5V 
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1. eses&tfs* ao&s* 

eo ^ 






: bo)c3o!b 



(Azadirachta indica, A.Juss.) 







, qy>c5oer>o<", 






50-75 Ibo. So. 






50-75 "^>o. So. d'GoSeacj&tfo, 70-110F o ^So ^oS 5 




(Buttress roots) 
30-45 



3oC57T> 



, 3)odo 

1-2 








Scygo 
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' B 






E 



3*00 5.1. 




D. esocr^ciJoo 



3. '3# B 
3 . 




C. 



4. 
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(Oil cake) 3 gjCr^bS i^&Sotfo 3cSba3 s?3P&. CS^p ^od 




(Nimbin), 



rt 



2. 





3. 



k 



I. cfe^S 



6. 



7. 





(Nimbinin) 




(Lactone), cD^CT 5 !) (Acetoxy), 
(Ester) 



(Methoxy), 




(Tonic)rr> 













(Aldehyde)^ 




CO 




(Ulcers) , 



(Pyorrhoea) 
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8. stii? (Cosmetics) 



9. "i^bftoss 



10. ** aoO^cjoS* "33 - 3co$3o<3 efotoga-'tfS (Biopesticide)r 
o^Oo^roG. ^o-^rdbrr' 2000 
8*3 <35 )&ci5o 6d)aoo (Secondary metabolites) 






cttrf (Meliontriol, C 30 H 50 O 5 ), ^^d^gcT(Azadirachtol, C 32 H 46 O 6 ), 
(Azadirone,C 28 H 36 O 4 ), 

(Extract) 

(Antifeedent) 








(toc^ ^^JQ zfS^^r 1 (Egg production), 

(Egghatchability) 
cr (Coleoptera), 

(Diptera) , Tracer (Hemiptera) , ad^cr (Isoptera) , SSxs^o 8 (Lepidoptera) , ^ 
(Orthoptera) 





2. 450*0(55% 5*22350% SS^dJoSo d. 

( 








(Catharanthus) 
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SOT efe 






, 0580^0, 











, 3o*tfVoo 




"3o<> $0(^^03, Sp^^bodJcolo (Sub-apocarpus)rr ^od, ierex5, 






(Dumb-bell shaped). 



80^ sso^o 



. s 15 . e^ej^ (Catharanthus alba) 
(Catharanthus roseus ) rbe7l)doho 

^crS. 
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B 




"- 4 Y 

. r. \ .- 

/.; 1 ' 



\r, 






A. 



D. 



5.2 
B. 





C. tfttf o 
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C-S 0o c-SO "300^0 dtfo (Cultivation) 

100 loo. So. 






2.5 




. 23oe tftitocJ;rt53 e^db socd:^ ^loS^S (Open fields) 

V n v r ' 



8 





1000 l<5o e?ooo, 500-600 

crjo e^cxoSlPgdo^o 3000 iS^o esoex), 800 






cr 0*300^ 3^ ^rro^j^ ese^erooo^ ^o^rooo 





(Ajamalicine) , S3)ot55( Serpentine) , cr^O^(Lochnerin) 






2. 
3. 






1 ) ^^ ^G^ePo^c^o s^35^^ ^ 6oS. S^33 SO^OT 3^ qggcr'o ^E( Leu- 
kaemia) 3^C5e3^6a<5^A^&. s&^e5?_e^ooD<&S^S5^^ o 

u c*j oJ oJ co \. ~u~ 




100 io ^od L^O (Drug) ^o^) 1 









incin) esS ^o^^aoS"^ tfg^ioo^ ^Ao-^c3^ (Hypotensive activity) , 
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3. o^grjctfj- 33)o tsj" (Stffo 
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50-75 







^6^^000 < 

OLJoJ-c5" S 6 ^ cr ^)^) (Dr. Leoonhard Rauwolf ) &> 





sr eo 

e5>3"l>dbl:<So ss5f\oa. 63 as^dlofib 
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50-75 loo. So. 
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So" 3S)d ^b^o^S) (Corymbose cyme) 





: 5 



: 5 
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bell shaped) . 








(Dumb 



$00 (Drupe). 





A. 



B. 



C. 



D. 




E. 
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300^0 5>rto (Cultivation) 











fcS" (Bein, 1956) 






1200-1300 
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oo. So. oc?). cr^SoSon 1 ^ooo^o D^^o^ooO, 5^ocO, s*oo 

I) 3*5 






C* 2 *^J" "L* .-r Q"V m.jt j-u,.--, - - , i^t, 

-^ C^ ^CO ^J CU W. 



1 l /2-2 "Soo ^c&^o ^8A^ S3 D &"ax>o^o ^rr "bQg NPK 

(80:40:40 Kg/Hectare) 
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(Deserpidine) 
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2. 




3. 
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tension) 
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tion), 

3. 



. 
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( Peripheral adrenolytic) 
(Ajmalacine) 
( Rauwolfme ) 
(Serpentinine) 






iDS (Unspecified sites of action) 



(Ajamaline) 
(Serpentine) 




0830)5" (Reserpine, C 30 H 40 N 2 O 9 ) , 





( Ajamaline C 20 H 26 N 2 O ) , 
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(Central nervous system) SodS 



(Tranquilisers) 
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(Depressant) 



(Hyper- 



(Uterine contrac- 
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(gland dotted) 





4. 63 aJoc^S (Atropa belladonna) 





5*83-^ ^'C- 6^5 








6000 c^oO 11000 





e. 




60-90 Tbo.k. 







Ao&KSfl. 



10-20 Lo.bo. ^^, 4-7 
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e>ofi* 
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(Isolate) 



, Soc&ojo, "iOjgotS", 





aJo<5*^Belladonna)^ooO 






. 3-4 
4-5 
45F 






700 
















, 5(45*5 "Soog^. IDS?? 

3-4 




5-40% esis.S' eoeooocSo 6t f 6-11% 
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4. 
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( Synthetic or 
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control) 
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. (633 
6.1) ), 
( Extracts) 



2. 



tos^oo 




(Trichagama] 



(Neopletana) 
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2. 
3. 




&3c3cr>Ao3 -Se-SoQ es^tfaesar-d "300^0^0 





(Antimicrobial properties 







2)). ItoS^^rtbc^cxD (Inseticidal Properties) 



2. 
3. 

4. ^^o-^o erorr 1 






^oer^oo 








300^o 




(Lawsone) 




^Growth regulatory) rtbero^o, ^So<3 e>3 







(Nematodes) 
eooQ (Tagetus] 














1. 





(Aegle marmelos} 



30 



1. 



(Coumarins) esS 




2. 








oi 




SDA, 



^ f ^? ^"^^ 5*1 "V if'' 




(Marmalosin) 



0035*5 (Umbellipherone) 

. 3. 






CX. 



. 4. 



. 5. w&o&oO 



(Limonene) 
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2-3 
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(Lawsonia inermis] 






Aoes ^O^J^e^oS^ ^o^rco:. 63 




Sgtforv ^otoooQ, 633 5*^30(^536^ tfofo 
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1-4 

j) o * 

&LP&O Scp^^g 3<S)^ex> (Structural ana- 
logues) 9ac3 83'^c"(Juglone), SoDocS'-g-S (Vitamin K-3), ^oar^ (Plum- 
bagin) 
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Sbtoooao : 




fee? e j^ dT' 1 Ob^S, 





6rt tj^cfij ebcBr- (South East Asia) 












(Piper betle} &K ToSo TJotf 









ern- 6od, S&s-d #3ooa. eo^d Td Soo^a dSA 




(fjdrr, w^o- <ffiAo3 d-S" ^cr 




eft, 


















D D 



(Pesticides) So 




"300^00 






2?ci5oo, 
1940 " 




. d.d.tS.3 30 A SQft 



d.d.tS. Q^ ^oo^o/r 

ar^lDSA, ej^6^ocdoo (Food chain) 6^ 

Soo 











5 A, 

d.d.t3 
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eo 

90-120 loo 



63 ^^100, E^TTPOO 3oo5o<3b 

15 -30 loo. So. 














(Tagetus 
(Tagetus 

3oS, 





(antimicrobial properties) 
exi (Root exudates), 

(Nematodes) ,5 80^^*0 ^oe^oo ^SA^Srr ^^o^oo<5^ lro^(5o. 63 






SO 




(Extracts) 






A 




B 



6.2. 



A. 



^oer-oo 
B. eedtfg 



244 



2. ward 







(Azadirachta indica) ZtiS&rb 



15-25 



C v^r=> 



e (ft S3 8 off 5 



(Anti-pyretic), 



(Analgesic) 



Sod 



3*3^^530 ^5 






(Anti-inflammatory) 




63 



300 
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( Azadirachtin)"^ 
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(Eco-friendly) 



gc^sc 









(Integrated Pest Management-IPM) 
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(non-target organisims) sj3 3*3&5o s, Q5ft QQft 



x. eo 



Co cO 



2. 33 Ao 23 oo 



c-3 



(Podborer) 



1-^Sv/' 9. .--9, *< A j^tT pi "v t^o ^S ^ocj 9^6 ^ *i>q n^iS ~ 3 T' :i " t T D ('^lC 1 Sfj 

oJcOcOCUa oJU^o v,JvJ, iiJLJ, oJi^ij CJ t-J , oJyV ' ' "i^J , oJ o s >J'-t 1 J\J 

' 2 ^ 

5%l3^ft 



( White fly) 



(Leaf hopper) 3% 

2% 



oJ . 



(Termites) so^o'Sxi6oo<S^ 2 So. 

io5% 



(White fly) 59/o 



).01%(^ 



5% 
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^oosoo S oJ^oo^ CTOOO p'ajcbs 3o6^5 i 3 (G*o (Derris 










83^^)30 3oa^s tt sysyarroSo(KajiioNagai 1902) 
|OoOSB53S"(Resin) ST 8 ^^^^(Retenone) 








(extract) 




effect) 
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(Distillation) 31o 1.3-5.5% 




H 20 6 . 




^^Do^^ (Biodegradable) 
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